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Okonit* 
Intulotad  Wires 
and  Cables 


Okocord 


Okoloam 


OKONITC-CALIENDK 

reoouCTS 


Super-tensian  Cables 
Splicing  Materials 


OKONITE  TAPE 


Okonite 
Insulating  Tape 


Manson  &  Dundee 
Friction  Tapes 


Impregnated 
Paper  Cables 


This  Package  Contains 


V*.  JOINT. 
One«Half  Pound  of  Tape. 


For  Perfect  Splices 
Use  These  Two  Tapes 


UNLESS  the  insulation  around  a  splice  is  as  good  as  the  original 
insulation  on  the  wire  it  makes  a  weak  spot  in  the  circuit.  The 
way  to  make  a  perfect  splice  is  to  use  perfect  tapes. 

OKONITE  RUBBER  TAPE  is  a  pure  rubber  compound  of  the  finest 
quality.  It  should  be  wound  on  the  splice  under  tension,  building  up 
the  thickness  of  the  rubber  wall  and  stretching  the  tape  as  it  is 
wrapped.  Then,  by  gently  heating  it,  the  layers  vulcanize  together, 
making  a  perfectly  insulated  joint  in  every  way  equal  to  the  original 
rubber  insulation. 


THE  OKONITE  COMPANY 
Passaic,  New  Jersey 

Please  send  me,  a  copy  of  "Splices  and  Tapes 


MANSON  FRICTION  TAPE  is  made  of  the  best  cotton  fabric  into  which 
isfrictioned  by  heavy  pressure  a  rubber  adhesive  compound. 
[  This  compound  is  permanently  adhesive  and  gradually  sets, 

1  forming  a  weather-proof  protection  to  the  rubber  tape 

1  under  it.  It  never  loosens  or  unwraps  because  of  age. 

I 

s"  I  We  have  published  a  manua'  on  splices  and  tape  which 

'  will  interest  every  electrical  man.  Fill  out  the  coupon  and 

J  send  for  your  copy.  It  is  full  of  valuable  information. 


Firm  Name _ 


Nature  of  Business 

□  Contractor  □  Railroad  Electrical  Dept. 

□  Manufacturing  Plant  □  Central  Station 


□  Jobber 


Cj  Street  Railwoy 


MEW  YORK 

MRMINGHAM 


THE  OKONITE  COMPANY 

fouAd«d  18^8 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 


CHICAOO  mrSIURGH  ST.  lOUIS  lOSTON 

SAN  FRANOSCO  lOS  ANGELES  SEAHLE 


ATLANTA 

DALLAS 


Novelty  EUctrk  Co..  Fhilodolphio.  Ro. 
I.  D.  Lowruco  EUctrk  Co..  Cincinnoti,  O. 


Conodion  Roprotontotivot: 
Ewginoofing  MoforioU.  Limtfod.  Montrool 


Ctfbon  RoprotontoHvM: 
Vkter  G.  Mondozo  Co««  Hqvooo 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 


Varnished  Cambric 
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ELECTRICAL  WORLD 


for  the  Week  Ending 

August  30,  1930 


Proposed  power  bonds  are  buried 

by  San  Francisco  voters 

Rate  cut  to  beat  municipal  plant 

brings  Georgia  inquiry 

Clarion  River  costs  grossly  inflated, 

Federal  Power  man  asserts 


^THREE-TO-ONE  majority 
overwhelms  proposal  to  buy 
distribution  systems  for  Hetch 
Fletchy  in  San  Francisco. 

—WATERY  I  LEE,  new  147,000- 
hp,  hydro  plant  of  Carolina 
Power  &  Light  Company,  in¬ 
volves  6-mile  tunnel  bypassing  12 
miles  of  river  and  oj^erates  un¬ 
der  861 -ft.  head. 

— 1,000  DEG.  F.  is  steam  tempera¬ 
ture  for  British  10,000-kw.  unit 
installed  at  Detroit  Edison  sta¬ 
tion  and  scheduled  for  early 
oi)eration. 

—UTILITY  EXECUTIVES  al¬ 
most  unanimous  in  concluding 
that  worst  of  depression  is  over. 
Confidential  reports  from  all 
sections  show  business  slowly 
])icking  up. 

— NORWAY  finds  that  lower 
rates  lead  to  increased  energy 
use.  Director  of  State  Electric¬ 
ity  shows  ex])erience  abroad  to 
corroborate  that  developed  here. 


—POWER  COMMISSION  ac¬ 
countant  attacks  $11,000,000 
plant  cost  of  Clarion  River 
Power  Company.  Should  be 
nearer  $4,500,000,  he  says, 
charging  various  and  sundry  in¬ 
flations  of  investment. 

— GEORGIA  city  gets  50  per  cent 
rate  cut  on  utility  energy,  Ideating 
competitive  county-hydro  rates 
by  25  per  cent.  Why  not  a  50 
per  cent  cut  in  other  cities  ?  com¬ 
mission  asks. 


—MERCHANDISING  promotion 
ex|)enditures  largely  a  waste, 
concludes  an  imj^rtant  utility 
e.xecutive,  who  also  questions 
the  value  of  inducement  rates, 
hut  prefers  to  remain  anon¬ 
ymous. 

— B  PER  CENT  RETURN  diffi¬ 
cult  to  justify,  says  Indiana 
commission  chairman,  when 
other  businesses  are  in  the  red. 
“Going  value”  attacked  as  a 
rate-base  item. 


NEWS 


OF  THE  WEEK 


a 


Power  Commission  OKicials  Talk  About 
Accounting  and  Scenery 


DKCLARING  that  the  whole  fed¬ 
eral  water-power  act  is  “merely 
an  idle  g-esture”  if  the  Federal  Power 
Cummission  has  no  authority  to  require 
a  licensee  to  omit  from  its  capital  ac¬ 
count  an  item  of  cost  representing  an 
ex|)enditure  actually  made,  as  is  con¬ 
tended  by  the  Lexington  Water  Power 
Company,  the  solicitor  for  the  commis¬ 
sion,  Charles  A.  Russell,  at  a  recent 
hearing  before  an  examiner,  continued ; 

“If  that  contention  is  true,  it  means 
that  the  federal  water-power  act  gives 
to  the  Federal  Power  Commission 
merely  the  right  to  sit  idly  by  in  a 
state  of  ‘innocuous  desuetude’  and  rub¬ 
ber-stamp  the  practices,  the  procedure, 
the  thought  and  determination  of  the 
power  compan’es.  That  Congress  had 
any  such  intemion  in  the  passage  of  the 
act  is  beyond  comprehension  and  is 
negatived  by  the  provisions  of  the  act." 

The  hearing  was  called  when  the 
company  protested  against  elimination 
by  the  accounting  division  of  the  com¬ 
mission.  in  a  preliminary  accounting 
report  on  the  Saluda  project  in  South 
Carolina,  of  items  to  a  net  amount  of 
$412,195. 

“It  would  .seem,"  the  company’s  brief 
says,  “that  the  Federal  Power  Com¬ 
mission  has  no  jurisdiction  to  adjudi¬ 
cate  in  advance  the  (jiiestion  what 
constitutes  the  net  investment  in  the 
project  and  hence  has  no  jiower  to  make 
an  order  allowing  or  disallowing  items 
of  cost  included  by  the  licensee,  on  the 
theory  that  they  are  not  proper  charges. 
The  act  contemplates  that  the  (jue.stion 
of  net  investment  is  to  he  determined 
at  the  time  the  government  exercises 
its  option  to  recapture  the  project.” 
The  case,  it  is  said,  is  the  first  that 


has  ever  arisen  over  elimination  of 
items  from  pre-license  cost  statements. 

Bonner  on  scenery  Issue 

Another  Federal  Power  Commission 
officer.  Executive  Secretary  F.  E.  Bon¬ 
ner,  recently  commented  on  the  Attorney- 
General’s  decision  in  the  Cumberland 


Falls  case  to  the  effect  that  the  com¬ 
mission  had  no  duty  to  consider  the 
esthetic  but  only  the  navigational  as¬ 
pects  of  the  proposed  development.  In 
a  letter  to  Seth  E.  Gordon,  conserva¬ 
tion  director  of  the  Izaak  Walton 
League  of  America,  Mr.  Bonner  as¬ 
serted  that  this  decision  had  no  general 
application  and  e.xpressed  the  com¬ 
mission’s  sympathy  with  the  preserva¬ 
tion  of  natural  attractions.  He  said: 

“Of  the  447  licenses  outstanding  on 
July  1,  1930,  only  five  relate  to  projects 
of  the  same  classification  as  the  Cum¬ 
berland  Falls  case.  The  great  majority, 
of  course,  consist  of  those  which  in¬ 
volve  the  use  of  government  land,  and 
in  such  cases  there  can  be  no  question 
of  the  commission’s  authority  under  the 
present  law  to  give  full  consideration 
to  all  factors  which  may  be  of  public 
concern," 

It  is  fully  expected  that  amendments 
will  be  proposed  at  the  December 
session  of  Congress  which  will  restrict 
the  commission  in  the  granting  of 
licenses  for  scenic  sites. 

T 

Call  Cumberland  Falls 
Valuation  Exorbitant 

VALUE  of  $1,186,000  has  been 
placed  by  the  majority  of  the  ap- 
j)raisers  appointed  by  a  county  court 
upon  the  property  of  the  Cumberland 
Power  Company,  including  Cumberland 


T  ▼  T 

A.I.S.E.E.  MEN  INSPECT  ARC  WELDING 


Members  of  the  Pittsburgh  Chapter  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  recently  inspected  the  central  engineering 
laboratory  nozv  under  construction  at  the  East  Pittsburgh  plant  of 
the  IVestinghouse  Electric  &  Manufacturing  Company  and  said  to  be 
the  largest  arc-xveldcd  structure  in  the  zvorld. 
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Falls,  which  the  Kentucky  Legislature 
ordered  to  be  acquired  as  the  site  of  a 
state  park.  The  minority  appraisers 
valued  the  site  at  $190,000.  Even  this 
state  officials  declare  to  be  too  much, 
the  Attorney-General’s  department  con¬ 
tending  that  $125,000  would  be  ample 
and  that  the  majority  finding  was  an 
"outrage.”  The  award  will  be  sub¬ 
mitted  to  a  jury. 


HERE  IS  THE  ANSWER  TO  DROUGHT  THREATS 


King  Would  Slash  Cost 
Figure  of  Clarion  Power 


WILLIAM  V.  KING,  chief  ac¬ 
countant  of  the  Federal  Power 
Commission,  has  recommended  that  the 
costs  of  promoting  and  building  the 
Clarion  River  Power  Company’s  hydro¬ 
electric  development  in  Pennsylvania, 
reported  by  the  company  as  $11,032,000, 
be  cut  to  $4,645,000.  According  to  Mr. 
King,  the  alleged  inflation  of  costs  was 
based  on  several  things.  He  said  that 
$800,000  represented  fees  charged  by  the 
controlling  interests  to  their  utility, 
power  and  construction  subsidiaries,  and 
that  stock  sold  far  under  par  was 
charged  at  its  face  value,  $3,000,000 
extra  costs  being  recorded  in  this  way. 

Other  accusations  made  by  Mr.  King 
were  that  the  Clarion  River  company 
credited  receipts  from  sales  of  energy  at 
only  5  mills  a  kilow’att-hour  instead  of 
8  mills,  the  sum  received,  and  that  the 
expenses  of  a  “grand  opening”  and  even 
a  bill  for  48  neckties  were  included. 

The  Clarion  River  Power  Company, 
with  headquarters  at  Johnstown.  Pa.,  is 
controlled  by  the  Associated  Gas  &  Elec¬ 
tric  Company  through  the  Pennsylvania 
b'lectric  Corporation. 


Nebraska  Power  Company 
''Calls^'  Senator  Howell 

CHARGES  said  to  have  been  made 
in  a  radio  talk  by  Senator  R.  B, 
Howell  of  Nebraska  to  the  effect  that 
the  Nebraska  Power  Company  and  other 
power  companies  in  that  state  have 
united  to  fight  Senator  Norris  and 
tinance  the  campaign  of  his  opponent 
have  met  a  prompt  and  emphatic  denial 
from  the  utility  named.  Through  its 
l)resident,  J.  E.  Davidson,  the  Nebraska 
Power  Company  says  in  a  four-column 
advertisement  in  daily  newspapers: 

“It  is  regrettable  that  we  must  step 
forward  and  publicly  brand  Mr, 
Howell’s  statements  as  false.  The 
Nebraska  Power  Company  has  not  con¬ 
tributed  one  cent  to  the  campaign  fund 
of  Mr.  Stebbins,  and  we  have  taken  no 
part  in  furthering  his  candidacy.  We 
call  upon  Senator  Howell  to  come 
forth  with  his  evidence  and  show  proof 


For  the  second  consecutive  year  scarcity  of  rainfall  .threatens  to 
hamper  hydro  plants  in  Oregon.  The  Pacific  Nortlni'cst  Public  Service 
Company  zvas  not  caught  napping.  It  has  just  put  in  serz'ice  a  nezv 
35,000-kzv.  General  Electric  turbo-generator, ^bringing  the  tohil  rating 
of  its  *‘L"  steam  station  to  77,500  kzv. 


to  substantiate  the  charges  he  made 
publicly  over  radio  and  through  the 
press.” 

T 

San  Francisco  Bonds 
Beaten  Three  to  One 

OVERWHELMING  defeat  met  the 
four  proposed  bond  issues  to  enable 
the  city  of  San  Francisco  to  take  over 
the  distribution  systems  of  the  Pacific 
Gas  &  Electric  and  Great  Western 
Power  companies  when  the  voters  were 
heard  from  on  Tuesday  last.  The  ad¬ 
verse  majority  is  estimated  at  about 
three  to  one.  exact  returns  being  not  yet 
available.  This  proportion  was  fairly 
uniform  throughout  the  city. 

As  recorded  last  week  in  the  Elec- 
TRic.\L  World  (page  331)  and  previ¬ 
ously  in  more  detail  (June  7.  page 
1110),  these  issues,  totaling  $68,115,000. 
with  a  necessary  additional  $17,000,000 
which  it  was  hoped  would  accrue  from 
power  revenues,  were  intended  to  en¬ 
able  the  city  to  distribute  its  own 
power  from  the  Hetch  Hetchy  munici¬ 
pal  plant.  The  Board  of  Supervisors  and 
labor  organizations  favored  the  project, 
but  business  interests  were  arrayed 
against  it.  Hetch  Hetchy  power  is  now 
distributed  by  the  private  cotnpanies 
under  agreement  witli  the  city. 


Washington  to  Study  Its 
Municipal  Power  Needs 

WASHINGTON  CITY’S  own 

power  needs,  as  distinct  from 
those  of  the  federal  government  or  of 
private  consumers,  will  probably  soon 
be  made  the  subject  of  research  by  an 
electrical  expert  or  firm  to  be  appointed 
by  the  District  of  Columbia  commis¬ 
sioners.  This  will  be  in  accordance 
with  a  clause  in  the  appropriation  act 
passed  by  Congress  at  its  late  session 
which  set  aside  $25,000  for  the  purpose. 

According  to  Major  Donald  A. 
Davison,  assistant  engineer  commis¬ 
sioner  with  supervision  over  the  elec¬ 
trical  department,  the  survey  will  cover 
street  lighting,  the  light  and  power 
needs  of  the  public  schools,  police  sta¬ 
tions,  fire-engine  houses  and  other 
public  institutions.  Major  Davison 
indicated  that  whoever  is  selected  to 
make  the  survey  will  be  asked  to  give 
a  dollar-and-cent  comparison  of  the 
present  cost  of  supplying  light  and 
power  for  these  city  purposes  with  the 
estimated  cost  of  a  municipally  owned 
and  operated  plant. 

It  is  not  expected  that  a  final  report 
on  the  survey  will  be  ready  for  Congress 
this  fall,  but  the  municipal  authorities 
hope  to  have  the  work  under  way  in 
time  to  report  progress. 
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500,000,000  CP.  OF  COLORED  SEARCHLIGHTS 


Rivers.  Power  development  on  tlie 
Potomac  is  precluded  by  the  act  creat¬ 
ing  the  George  Washington  Memorial 
Parkway.  Under  the  revised  project  it 
is  planned  to  build  four  dams  on  South 
Branch  and  two  dams  on  the  Cacapon. 


Northwest  Inspectors 
Gather  at  Bellingham 

A  PLEA  for  a  simpler  code  confining 
itself  to  the  avoidance  of  demon¬ 
strated  hazard  and  free  from  restric¬ 
tions  which  tend  to  hamper  the  develop 
ment  of  the  art  was  made  in  a  paper 
which  R.  M.  Boykin,  Electric  Bond  iK: 
Share  Company,  New  York,  presented 
before  the  fifth  annual  convention  of  the 
Northwestern  Section,  International 
Association  of  Electrical  Inspectors, 
held  at  Bellingham,  Wash.,  August 
25-27.  W.  S.  Boyd,  president  of  the 
parent  body,  and  A.  Penn  Denton  of 
the  National  Electrical  Manufacturers’ 
As.sociation  also  gave  addresses,  the  lat 
ter  saying  that  the  maximum  super¬ 
standards  of  yesterday  become  the 
minimum  safety  standards  of  today. 
Committee  reports  dealt  with  the  rela¬ 
tion  in  the  code  between  adecjuacy  and 
safety,  vertical  bus  distribution  in 
buildings,  range  wiring,  radio  and  metal 
wi  reways. 

Officers  elected  were :  President,  C.  E. 
Foster,  Astoria,  Ore. ;  vice-president. 
J.  A.  Casey,  Walla  Walla,  Wash. ;  secre¬ 
tary-treasurer,  F.  D.  Weber,  Portland. 
Salem,  Ore.,  was  chosen  for  next  year’s 
meeting. 

T 

Five  Maine  Companies 
Protest  Wholesale  Rate 

PROTEST  has  been  made  to  the 
Maine  Public  Service  Commission 
by  five  Aroostook  County  electric  dis¬ 
tributing  companies  against  a  whole¬ 
sale  rate  of  4  cents  a  kilowatt-hour 
charged  them  by  the  Maine  Public 
Service  Company.  The  petitioners  are 
the  Fort  Fairfield  Light  &  Power  Com¬ 
pany,  Limestone  Electric  Company. 
Washburn  Electric  Company,  Van 
Buren  Light  &  Power  District  and  the 
Mars  Hill  Electric  Company. 

The.se  companies,  declaring  that  the 
4-cent  rate  is  discriminatory,  unreason¬ 
able  and  excessive,  demand  a  complete 
inventory  and  appraisal  of  the  Maine 
Public  Service  Company’s  properties — 
a  reque.st  unusual  in  Maine. 

The  Maine  Public  Service  Company 
is  a  property  of  the  Pierce  interests  of 
Chicago,  which  also  control  the  Maine 
&•  New  Brunswick  Electric  Power 
Company. 


Urncritl  Klictrie  Company 


Kaleidoscopic  effects  arc  obtained  in  the  lighting  of  the  Union  Trust 
Building  in  Detroit.  On  the  higher  of  the  txeo  toxvers,  42  stories  above 
the  street,  is  a  battery  of  36-in.  units  so  arranged  that  at  each  corner 
of  the  eight-pointed  toxecr  adjacent  searchlights  revolve  in  opposite 
directions,  oscillating  'vertically  at  the  same  time 


Projects  Before  Federal 
Power  Commission 

A  MEETING  of  the  Federal  Power 
Commission  is  to  be  held  in  the 
near  future  to  pass  upon  the  application 
of  the  California-Oregon  Power  Com¬ 
pany  for  a  license  on  the  Klamath 
River.  While  this  project  calls  for  the 
ultimate  development  of  275,000  hp., 
present  plans  are  for  the  installation  of 
only  75,OfK)  hp.  It  is  expected  that  the 
commission  will  approve  the  applica¬ 
tion.  The  commission  is  expected  also 
to  approve  at  this  meeting  a  preliminary 
permit  for  the  Pacific  Gas  &  Electric 
Company’s  Bear  River  project  in  Cali¬ 
fornia,  which  would  sitpplement  the 
large  development  of  that  company  on 
the  Mokelumne. 

The  California-Oregon  Power  Com¬ 
pany  has  filed  an  application  for  a 
license  covering  its  proposed  develop¬ 
ment  on  the  North  Ump<|ua  and  Clear¬ 
water  Rivers  in  Douglas  County,  Ore. 
This  includes  four  projects — Rock 
Creek.  Boundary,  Toketee  and  Lemolo 
— on  the  North  Umpejua  and  one  unit 
on  the  Clearwater  River.  On  the  North 


Umpqua  a  fall  of  2,648  ft.  in  the  57 
miles  of  river  between  the  mouth  of 
Rock  Creek  and  the  mouth  of  Lake 
Creek  will  be  utilized.  On  the  Clear¬ 
water  there  is  a  fall  of  1,450  ft.  in  the 
lower  7^  miles  of  the  river.  Water  will 
be  diverted  into  that  stream  from  Wat¬ 
son,  Fi.sh  and  Rough  Creeks.  There 
will  be  two  power  houses  at  the  Lemolo 
site  and  at  the  Clearwater  site.  The 
primary  power  that  thus  will  l>e  made 
available  is  estimated  at  117,015  hp. 
It  is  planned,  however,  to  install  250,300 
hp.  The  application  for  license  is  made 
in  pursuance  of  a  preliminary  permit 
issued  August  15.  1927. 

The  Southern  Sierras  Power  Com¬ 
pany  has  applied  for  a  license  covering 
an  88-kv.  transmission  line,  70  miles 
long,  extending  from  Calipatria  to 
Blythe. 

The  South  Branch  Power  Company 
of  Philadelphia  has  filed  an  application 
with  the  commission  for  a  preliminary 
permit  covering  a  25,000-hp.  project  on 
the  south  branch  of  the  Potomac  River 
and  on  the  Cacapon  River  in  West  Vir¬ 
ginia.  This  is  a  portion  of  the  original 
project  of  the  company,  which  included 
dams  on  the  Potomac  and  Shenandoah 
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Accrued  depreciation,  the  coinniission 
now  suggests,  should  be  taken  into  ac¬ 
count  in  the  annual  adjustment.  Thus 
an  additional  factor  would  be  employed 
in  reducing  the  bills  of  the  customers. 


J.  W.  McCardle  Gives  Views  on  Utilities 
to  American  Bar  Association 


Mingling  praise  and  blame.  John  predicated.  Too  much  cannot  be  said 

W.  McCardle,  chairman  of  the  against  this  element  of  value,  and  the 

Indiana  Public  Service  Commission,  en-  sooner  it  is  ignored  the  better  it  will  be.  ^ 

tcred  into  a  discussion  of  public  utilities  widening  breach  between  utilities  and  the  p 

and  their  regulation  before  the  Ameri-  general  public  is  the  appraisal  work  done  ' 

can  Bar  Association  at  Chicago  on  by  the  utility  engineers.  No  two  engineers,  ^1 

.\ugust  19.  He  defended  the  companies’  taking  the  same  property,  the  same  unit  | 

efforts  at  educational  publicity,  criticis-  the  same  locality,  can  arrive  at  ^ 

ing  the  “journalistic  furor  which  accom-  ^hing  is  doife  to  keep 'the  engineers  from  state 
jiaiiied  the  earlier  stages  of  the  Federal  theorizing  or  following  some  one  who  has  ^ 

Trade  Commission’s  investigation’’  as  laid  down  fanciful  figures  and  rules,  the 

unfounded  and  profitless.  Sensational  engineering  part  of  the  utility  program  will  '^tilil 

newspapers  he  held  to  be  largely  re-  speedily  fall  into  greater  disrepute  than  body 

r  f  I  '  1  ever  before.  Indeed,  it  seems  probable  that  mum 

sponsible  for  poor  public  relations  be-  divergences  between  right 

tween  the  utilities  and  their  customers,  the  estimates  of  various  engineers  the  bas-  j. 
but  he  also  thought  some  of  the  prac-  ing  of  values  upon  engineering  estimates 

tices  and  methods  of  the  companies  will  eventually  fall  into  disuse. 

faulty — among  them,  insisting  on  too 
high  a  rate  of  return,  bothering  the 
people  with  questionnaires,  forming  mer¬ 
gers  not  followed  by  any  benefit  to  the 
consumers,  asking  that  “going  value” 
be  included  in  valuation,  and  presenting 
widely  varying  property  appraisals  by 
their  engineers.  Some  of  Mr.  McCar- 
(lle's  remarks  in  these  collections  follow : 

One  of  the  factors  which  have  created 
bad  feeling  is  the  insistence  of  some  utility 
operators  upon  too  large  a  return  on  the 
value  of  their  property.  Such  insistence 
is  not  wise,  even  though  the  contentions  of 
the  utility  may  be  upheld  by  the  courts. 

Many  utilities  demand  as  much  as  8  per 
cent  return,  and  it  is  difficult  to  justify 
such  a  return  when  so  many  other  busi¬ 
nesses  find  themselves  on  the  red  side  of  the 
ledger  with  high  operating  expenses  and  no 
return  at  all  uiion  their  investments.  . 

Suine  of  the  utilities  in  our  state  are 
making  a  survey  of  the  territory  outside 
the  towns  and  cities,  and  in  this  survey 
they  use  an  inquiry  card  which  consists 
of  questions.  Often  the  use  of  this 
(|ue.>tionnaire  irritates  the  prospective  con¬ 
sumer  and  really  elicits  very  little  beneficial 
information. 

Mergers  and  consolidations  have  been 
taking  place,  and  the  question  arises : 

"W  hat  benefit  inures  to  the  general  pub¬ 
lic?”  It  is  true  that  in  granting  these 
mergers  and  consolidations  the  commission 
attempts  to  be  fair  to  the  public  as  well  as 
to  the  utility ;  but  the  merging  of  properties 
in  Indiana  in  many  cases  has  not  lessened 
the  burden  of  the  consumer,  and  this  re- 
suli,  or  lack  of  result,  has  been  emphasized 
and  broadcast  far  and  wide  by  the  press, 
then  by  creating  a  very  unsettled  relation 
betw  een  the  utility  and  the  patron. 

“doing  value”  alone  is  a  serious  bone 
of  contention  between  public  and  utilities 
throughout  the  country.  Who  ever  be¬ 
lieved  when  the  utility  business  was  in 
its  infancy  that  the  time  w'ould  come  when 
“going  value”  would  be  added  to  increase 
value  ui)on  which  return  is  based? 

The  utilities  do  not  need  the  protection 
of  "eoing  value.”  The  Indiana  law  prac¬ 
tical!  v  guarantees  a  reasonable  return  on 
the  reasonable  value  of  the  property,  in¬ 
cluding  maintenance  and  depreciation,  and 
also  guarantees  against  competition — the 
one  thing  upon  wliich  “going  value”  is 


Commission  Asks  Still 
Lower  Potomac  Rotes 

ROPOSALS  were  submitted 


FIFTEEN-MILE  FALLS  AUXILIARY  PLANT 


To  utilise  the  flozeage  of  the  Connecticut  River  more  effecthely  belozv 
the  Fifteen-Mile  Falls  lozeer  development  of  the  Xezo  England  Pozeer 
Association,  the  construction  company  zeill  install  four  3J00-kz'a. 
vertical  units  at  Mclndoes  Falls,  7  miles  belozv  “Fifteen."  The 
reinforced-concrete  dam,  520  ft.  long,  zvill  create  a  head  of  27  ft. 
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Contract  Let  for  Big 
Project  on  the  Abitibi 

WORK  will  commence  at  once  on 
the  twenty  -  three  -  million  -  dollar 
power  project  of  the  Hudson’s  Bay 
I’ower  Company  on  the  Ahitihi  River  in 
northern  Ontario,  following  the  an¬ 
nouncement  of  the  awarding  of  the 
contract  to  the  Dominion  Construction 
Company  of  Toronto.  This  is  one  of 
the  largest  public  utility  undertakings 
in  the  province,  and  the  work  is  ex¬ 
pected  to  take  about  two  years,  power 
to  be  delivered  by  October  1,  1932. 
'I'he  location  of  the  power  site  is  about 
64  miles  north  of  Cochrane,  Ontario, 
and  only  a  few  miles  from  the  main  line 
of  the  Temiskaming  &  Northern  On¬ 
tario  Railway,  from  which  a  spur  has 


already  heon  built  to  carry  construction 
materials  to  the  scene  of  the  undertak¬ 
ing.  The  Abitibi  Canyon  water  power 
will  be  developed  under  a  head  of  237 
ft.  Details  of  construction  show  that 
a  concrete  dam  is  to  be  erected  on  solid 
rock  foundations,  and  the  power  house 
to  be  erected  in  the  gorge  below  will 
contain  five  generating  units  of  not 
less  than  55,000  hp.  each. 

This  power  is  to  be  developed  for  the 
Hydro-Electric  Power  Commission  of 
Ontario  and  the  Abitibi  Power  &  Paper 
Company.  The  Hydro  contract  runs 
for  40  years,  85,000  hp.  to  be  delivered 
upon  completion  of  the  plant  and 
100,000  hp.  in  1936.  To  deliver  power 
at  Sudbury,  where  an  urgent  demand 
exists  in  connection  with  nickel-copper 
mining  operations,  will  require  one  of 
the  longest  transmission  lines  in 
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LIGHT  AS  AN  ELEMENT  IN  ARCHITECTURE 


UTILIZATION  of  light  as  an  in¬ 
tegral  part  of  architectural  design 
is  well  exemplified  in  the  main  lobby  of 
the  new  Chicago  Board  of  Trade  Build¬ 
ing.  A  broad  ribbon  of  light — 12  ft. 
wide  and  128  ft.  long — extends  the 
length  of  the  ceiling  with  parallel  strips 
down  both  end  walls.  The  installation, 
of  50  kw.  connected  load,  is  believed 
to  contain  the  largest  expanse  of  glass 
yet  used  with  a  flush-type  fixture.  The 
lighting  is  indirect.  Back  of  the  sand¬ 
blasted  glass  panels  is  a  continuous 
reflector,  and  the  lamps  ( 160  of  150 
watts  in  the  ceiling  path  and  432  of  60 


watts  in  the  end  wall  strips)  are 
arranged  along  the  sides.  The  surface 
light  intensity  on  the  glass  is  low  so 
that  the  light  is  not  obtrusive  in  the 
general  impression,  but  the  glass  area 
is  so  large  as  to  allow  a  satisfactory 
illumination  intensity  in  every  part  of 
the  lobby.  Holabird  &  Root,  architects, 
designed  the  installation. 

Exteriorly  the  Board  of  Trade  will 
be  one  of  the  most  brilliantly  flood¬ 
lighted  structures  in  America.  The 
projectors  will  number  363,  of  which 
153  will  contain  1.000-watt  lamps,  146 
500-watt  and  64  200-watt  units. 


Canada.  The  distance  from  the  power 
site  to  Sudbury  is  about  250  miles. 
This  line  will  be  built  by  the  Hydro 
at  an  estimated  cost  of  $3,500,000. 


P.  G.  &  E.  Exceeds  Its 
Construction  Estimates 

Construction  expenditures  in 

1930  by  the  Pacific  Gas  &  Electric 
Company  well  in  excess  of  those  esti¬ 
mated  are  indicated  in  a  statement  made 
public  this  week  by  President  A.  1'. 
Hockenbeamer.  The  company,  he  says, 
has  paid  out  $22,973,000  for  new  con¬ 
struction  during  the  first  six  months  of 
1930  and  now  has  3,000  more  men  on 
its  payroll  than  it  had  a  year  ago.  Thc'-e 
figures  compare  with  an  estimate  of 
$35,000,000  for  new  construction  for  the 
entire  year  1930  made  by  Mr.  Hocken¬ 
beamer  last  November  at  the  request  of 
President  Hoover’s  National  Business 
Survey  Conference. 

“The  figures  indicate  clearly,”  said 
Mr.  Hockenbeamer,  “that  the  company 
has  not  curtailed  its  construction  pro¬ 
gram  in  the  least.  Not  one  order  has 
been  canceled,  and  it  is  our  intention  to 
proceed  with  construction  as  planned. 
In  fact,  1930  expenditures  to  date  have 
been  slightly  in  excess  of  those  for  the 
same  period  last  year.  Total  expendi¬ 
tures  for  new  construction  for  the  year 
1929  amounted  to  $35,357,194.” 

In  addition  to  the  $22,973,000  which 
the  Pacific  Gas  &  Electric  Company 
spent  for  new  con.struction  during  the 
first  half  of  1930,  e.xpenditures  by  the 
recently  absorbed  Great  Western  Power 
and  San  Joaquin  Light  &  Power  com¬ 
panies  were  $7,335,000. 


Hydro  Plants  on  Oswego 
Forced  to  Curtail  Output 

USE  of  the  waters  of  the  Oswego 
River  by  power  plants  and  paper 
mills  at  Phoenix,  Fulton,  Minetto  and 
Oswego,  N.  Y.,  has  been  greatly  cur¬ 
tailed  by  Guy  W.  Pinck.  district  State 
Engineer,  with  headquarters  in  Syra¬ 
cuse.  Explaining  that  the  river  is  at 
the  lowest  stage  in  the  fifteen  years’ 
history  of  the  Barge  Canal,  Mr.  Pinck 
said  that  plants  would  not  be  permitted 
to  use  full  flow  until  conditions  got 
back  to  normal,  which,  it  was  hoi)ed. 
would  be  by  September  1.  The  prin¬ 
cipal  power  plants  affected  were  those 
of  the  Oswego  Falls  Corporation  and 
the  Fulton  Light,  Heat  &  Power  Com¬ 
pany,  the  Niagara  plant  at  Minetto.  the 
Oswego  River  Power  Corporation’s 
plant  and  the  city-owned  plant  at  Dam  6, 
Oswego,  which  is  leased  to  the  Carlisle 
interests. 
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Coming  Meetings 


American  liiNtitute  of  Electrical  En- 
Kineers  —  Pacific  Coast  convention, 
Portland,  Ore.,  Sept.  2-6 ;  Middle 
Eastern  District,  Philadelphia,  Oct. 
13-15  ;  Southern  District,  Louisville, 
Nov.  19-22.  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York. 

Pennsylvania  Electric  Association— 
Bedford  Springs,  Pa.,  Sept.  3-5. 
Harold  A.  Buch,  Telegraph  Bldg., 
Harrisburg,  Pa. 

International  Association  of  Electrical 
Inspectors — Jacksonville,  Fla.,  Sept. 
8-11,  Western  Section,  Congress 
Hotel,  Chicago,  Sept.  15-18.  W.  S. 
Boyd,  175  Jackson  Blvd.,  Chicago. 
Eastern  Section,  Pittsfield,  Mass., 
Sept.  22-24.  R.  Walker,  85  John 
St.,  New  York. 

.Maryland  I’tilitles  Association — Chesa- 
l)eake  Bay  cruise  to  Jamestown  and 
Yorktown,  Va.,  Sept.  11-13.  I).  E. 

Kinnear,  803  Court  Scjuare  Bldg., 
Baltimore. 

Empire  State  Gas  and  Eiectric  Asso¬ 
ciation — Saranac  Inn,  N.  Y.,  Sept.  18 
and  19  ;  Meter  Section,  Watertown, 
N.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  York. 

Great  Lakes  Division,  N.E.L.A.— 
French  Lick  Springs,  Ind.,  Sept. 
25-27.  T.  C.  Polk,  20  North  Wacker 
Drive,  Chicago. 

American  Electrochemical  Society  — 
Hotel  Statler,  Detroit,  Sept.  25-27. 
C.  G.  Fink,  Columbia  University, 
New  York. 

National  Safety  Connell — Pittsburgh. 
Sept.  29-Oct.  4.  W.  H.  Cameron, 
20  North  Wacker  Drive,  Chicago. 

New  England  Division,  N.E.L.A. — New 
Ocean  House,  Swamp-scott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 

Illuminating  Engineering  Society  — 
Hotel  John  Marshal!,  Richmond, 
Va.,  Oct.  7-10.  E.  H.  Hobbie,  29 
West  39th  St.,  New  York. 

Kocky  Mountain  Division,  X.E.L..\. — 
Franciscan  Hotel.  Albuquerque, 
N.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 

National  Electrical  Manufacturers’  As- 
Nociation  —  Chamberlain-Vanderbilt 
Hotel,  Old  Point  Comfort,  Va.,  Oct. 
20-24,  A.  W.  Berresford,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Electrical  Wholesalers’  .4sso- 
ciation — Pittsburgh,  Nov.  10-14. 
E.  Donald  Tolies,  165  Broadway, 
New  York. 

National  Association  of  Railroad  and 
Ltilities  Commissioners  —  Charlotte, 
N.  C.,  Nov.  12-15.  J.  B.  Walker, 
270  Madison  Ave.,  New  York. 


BEACON  ADVERTISING 
ON  THE  COAST 


British-Made  Unit  for 
Delray  No.  3  Is  Ready 

Assembly  of  a  British  Thomson- 
Houston  high-temperature  turbo¬ 
generator  in  the  Detroit  Edison  Com¬ 
pany’s  Delray  power  house  No.  3  was 
started  during  the  first  week  in  July 
and,  the  company’s  publication,  the 
Synchroscope,  says,  should  be  finished 
in  time  to  meet  the  scheduled  turnover 
date  of  September  1. 

This  unit  has  been  under  construction 
for  two  years.  Though  rated  at  only 
10,000  kw.,  it  has  unusual  features 
which  make  it  of  special  interest  and 
which  made  slow  construction  advisable. 
Trouble  was  encountered  with  nearly 
every  cast  part  used  in  the  high-temper- 
ature  section,  owing  to  the  difficulty  of 
obtaining  sound  castings  from  the  alloy 
steel  selected  to  withstand  the  high 
temperature. 

The  high-temperature  casing  was 
made  in  one  piece.  The  diaphragms 
holding  the  steam  nozzles  between  stages 
are  held  in  place  by  an  inner  lining  or 
secondary  casing  having  a  horizontal 
p.-WTNG  a  way  for  the  Pacific  North-  joint.  The  corrugated  piping  bends 
we.st  Public  Service  Company,  Port-  which  connect  the  high-  and  low¬ 
land,  to  separate  its  power  and  street-  pressure  elements  are  being  used  ex- 
railway  business  into  two  operating  tensively  in  England  for  providing  flexi- 
subsidiary  companies,  the  City  Council  bility  in  steam  lines  where  building 
has  passed  an  ordinance  permitting  space  is  restricted.  The  manufacturers 
transfer  of  the  existing  franchises.  The  of  this  piping  state  that  the  corrugated 
company  expects  immediately  to  proceed  bends  are  five  times  as  flexible  as  the 
with  plans  for  the  formation  of  the  same-size  bends  made  from  plain  pipe, 
Portland  General  Electric  Company,  to  which  allows  the  use  of  bends  approxi- 
take  over  the  power  and  light  franchises  mately  one-fifth  as  large  as  those  now 
and  physical  property,  and  the  Portland  necessary  for  a  given  expansion. 

T faction  Company,  to  take  over  the 
street-railway  franchises  and  property,  direct-connected  exciters  instead  of  the 
The  complete  segregation  of  the  two  one  unit  customary  in  this  country, 
'kpartments  is  desired  by  the  company  This  type  of  excitation  tends  to  make 
to  facilitate  strict  compliance  with  the  the  generator  operation  more  stable  dur- 
recent  order  of  the  Oregon  Public  .Serv-  ing  electrical  disturbances.  The  gen- 


Thirty  of  these  125-ft.  steel  tozvers 
dot  the  Pacific  Coas*  from  Palm 
City,  on  the  Mexican  border,  to 
Blaine,  Wash.,  on  the  Canadian 
line.  An  8,000,000-cp.  revoh'ing 
beacon  on  the  top  points  the  ivay  to 
the  nearest  airport.  They  are 
pioneers  in  xvhat  has  been  chris¬ 
tened  “land-air”  advertising. 


New  Operating  Companies 
to  Be  Formed  at  Portland 


Georgia  Power  Company 
Cuts  Rates  at  Cordele 

Recent  reduction  of  50  per  cent  by 
the  Georgia  Power  Company  of  its 
rates  at  Cordele,  Ga.,  thus,  it  is  said, 
bringing  them  25  per  cent  under  those 
of  the  competitive  Crisp  County  hydro 
plant  recently  put  into  service  in  that 
The  generator  will  be  excited  by  two  place,  has  bought  from  the  Georgia 

Public  Service  Commission  an  order 
calling  on  the  power  company  to  show 
cause  on  September  2  why  a  50  per 
cent  reduction  should  not  be  made  in 
the  other  cities  served  by  it. 
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WATERVILLE  SERVES 


WATER  at  this  Big  Pigeon  River  dam  operates 
the  new  108,000-kw.  plant  of  the  Carolina 
Power  8C  Light  Company  at  Waterville,  N.  C., 
built  primarily  to  supply  the  growing  load 
around  Asheville  but  interconnected  by  short 
lines  with  the  Tennessee  Public  Service  Com¬ 
pany,  Appalachian  Electric  Power  Company, 
Tennessee  Electric  Power  Company,  and  Duke 
Power  Company 


SEVERAL  SYSTEMS 


EDITORIALS 

L.W.W.MORROW 

Editor 


Handling  Direct  Lightning  Strokes 

Debate  prevails  as  to  whether  transmission¬ 
line  troubles  are  due  mostly  to  induced  or 
mostly  to  direct  lightning  strokes.  None  can 
prove  the  case  as  yet,  and  the  probable  answer  is 
that  both  cause  trouble,  greater  frequency  char¬ 
acterizing  the  presence  of  induced  strokes  and 
greater  severity  being  associated  with  direct 
strokes. 

Whatever  the  theory  or  fact,  the  problem  is  to 
protect  a  line  from  lightning,  and  anything  that 
will  protect  it  against  direct  strokes  is  fairly  cer¬ 
tain  to  eliminate  all  induced-stroke  troubles.  And 
the  job  of  protection  is  one  of  spending  money  in¬ 
telligently.  Build  either  a  completely  protected 
line,  one  protected  against  the  majority  of  strokes, 
or  one  that  takes  the  strokes  without  other  pro¬ 
tection  than  quick  isolation,  thus  incurring  tempo¬ 
rary  service  interruptions.  What  to  do  is  an  eco¬ 
nomic  and  service  question  for  each  individual 
situation. 

But  if  it  is  economical  and  desirable  to  protect 
a  line  completely  against  lightning,  then  there 
arise  questions  as  to  the  best  and  cheapest  way. 
In  the  August  16  issue  of  the  Electrical  World 
is  an  account  of  a  new’  and  quite  original  method 
of  protection  used  on  the  Wallenpaupack  line. 
Two  forty-foot  wooden  poles  have  been  erected 
on  the  top  of  each  line  tower  to  support  ground 
wires.  These  are  to  catch  and  divert  direct  light¬ 
ning  strokes  to  ground  before  the  discharge 
reaches  the  line  conductors.  This  interesting  ex¬ 
perimental  installation  will  be  watched  carefully 
by  the  industry;  It  may  point  toward  a  caged  or 
protected  transmission  line  as  desirable  in  some 
instances,  even  though  the  structural  features  be 
changed  greatly.  Many  different  steel-structure 
designs  can  be  made  to  carry  line  conductors  and 
lightning-protecting  conductors  in  a  minimum 
space  to  better  advantage  than  using  the  present 


design  of  steel  tow’er,  conductor  and  ground-wire 
arrangements.  Even  the  conductor  can  be 
changed  to  conform  to  the  shielded  principle. 

But  before  radical  changes  are  made  it  is  neces¬ 
sary  to  be  sure  that  this  complete  protection  is 
needed  and  that  protection  is  had.  This  is  the  con¬ 
structive  object  of  the  Wallenpaupack  installation. 

6 

Business  on  Up-Grade 

Both  economic  facts  and  expert  opinions  war¬ 
rant  the  conclusion  that  the  worst  of  the 
business  depression  is  over  and  that  a  slow  but 
sure  improvement  in  business  activity  may  be 
expected.  Moreover,  confidential  reports  to  the 
Elec  trical  World  from  utility  executives  in  all 
parts  of  the  country  are  almost  unanimous  in  stat¬ 
ing  that  the  worst  is  over  and  that  business  is  pick¬ 
ing  up  slowly. 

Earnings  and  sales  of  utilities  for  the  past  year 
again  show  the  stability  of  the  industry  and  fhe 
enterprise  of  its  leaders  under  unfavorable  con¬ 
ditions.  Despite  heavy  decreases  in  pcwver  sales, 
an  aggressive  selling  campaign  for  commercial 
and  domestic  business  has  brought  gross  and  net 
revenues  to  values  equal  to  or  better  than  those  of 
1929.  The  utilities  have  spent  and  are  spending 
budgeted  money  for  generating  and  transmission 
facilities  to  be  ready  for  renewed  power  demands 
and  have  increased  greatly  the  volume  of  appli¬ 
ance  sales.  They  have  not  economized  by  omit¬ 
ting  to  sell  aggressively,  and  their  balance  sheets 
show  the  result  of  this  policy. 

About  the  best  evidence  of  the  stability  of  the 
utility  industry  is  its  credit  position.  Despite  the 
market  slump,  senior  utility  securities  have  been 
in  demand  all  year,  and  common  stocks,  as  shown 
in  this  issue,  are  maintaining  values  that  give  the 
lowest  yields  of  any  group  of  stocks  on  the  New 
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York  Exchange.  There  is  little  doubt  that  the 
turn  toward  greater  business  activity  will  create 
even  more  prosperity  in  an  industry  that  has  gone 
through  a  period  of  depression  with  flying  colors. 


A  Challenge  to  Power  Companies 
on  Merchandising  Policies 

Last  week’s  national  convention  of  the  con- 
^  tractors  and  dealers  of  the  electrical  industry 
was  different  from  those  that  have  gone  before. 
This  difference  was  discernible  not  so  much  in  at¬ 
tendance  or  in  program  as  in  the  spirit  of  the 
occasion.  The  president  of  the  National  Electri¬ 
cal  Manufacturers’  Association  appeared  before 
the  meeting  and  discussed  motor  resales  with  some 
frank  statements  on  the  mutual  responsibilities  in¬ 
volved.  And  the  association  passed  an  equally 
frank  resolution  on  the  subject  of  distribution.  A 
vice-president  of  the  National  Electric  Light 
Association  also  addressed  the  assemblage  and 
frankly  answered  ten  questions  on  merchandising 
policy  which  had  been  propounded  by  the  Elec- 
tragists.  He  answered  them  so  skillfully  that 
when  he  was  through  the  audience  rose  and  ap¬ 
plauded.  But  the  association  nevertheless  passed 
a  resolution  condemning  the  merchandising  prac¬ 
tices  of  certain  power  companies  and  calling  for 
an  investigation.  To  a  close  observer  there 
seemed  to  be  an  atmosphere  of  confident  purpose 
in  this  convention  that  has  not  been  so  conspicu¬ 
ously  shown  in  recent  years  by  this — so  often 
called — weaker  branch  of  the  electrical  industry. 

On  what  was  this  confidence  founded?  Prob¬ 
ably  two  things.  During  the  last  year  or  so  the 
Association  of  Electragists  International  has  been 
successful  in  organizing  about  seventy  chapters  of 
the  contractors  and  dealers  of  as  many  districts, 
and  it  apparently  feels  that  it  is  now  in  position 
for  a  more  energetic  program.  Moreover,  one  of 
the  chapters  in  southern  California  has  recently 
made  a  report  on  competitive  practices  in  power- 
company  merchandising  affecting  that  territory, 
and  this  report  embodies  a  distinct  challenge  to 
utilities  which  have  not  yet  worked  out  a  harmoni¬ 
ous  trade  relationship  with  local  dealers. 

It  is  perhaps  for  the  good  of  the  industry  that 
this  whole  question  of  what  is  right  and  wrong  in 


power-company  merchandising  policy  be  brought 
to  an  issue.  It  involves  not  alone  the  electrical 
dealers,  who  are  naturally  sympathetic  with  the 
traditions  of  electrical  progress,  but  the  hardware, 
drug  and  department  stores,  which  are  concerned 
only  with  fair  play  in  the  marketplace.  Dissen¬ 
sion  between  the  power  companies  and  the  re¬ 
tailers  and  installers  of  electrical  appliances, 
therefore,  becomes  a  serious  menace  to  the  good 
will  enjoyed  by  the  public  utilities  in  the  region 
concerned. 

It  is,  of  course,  lamentable  that  there  should  be 
an  issue  between  the  power  companies  and  so 
many  merchants  whose  hearty  co-operation  is 
much  needed  and  desired.  The  N.E.L.A.  several 
years  ago  sponsored  a  joint  declaration  of  mer¬ 
chandising  principles  that  was  a  fine  move  for  har¬ 
mony.  Too  many  utilities  and  too  many  dealers, 
however,  have  failed  to  conform  to  these  princi¬ 
ples.  It  is  worth  a  very  serious  effort  to  bring 
about  a  practical  co-ordination  now.  This  is  no 
time  for  a  family  fight. 


Lighting  for  Sports  Service  • 

The  sports  pattern  is  changing.  In  one  direc¬ 
tion  minor  league  baseball  franchises  have 
been  abandoned;  in  another  direction  miniature 
golf  courses  are  increased  so  fast  as  to  rob  the 
mushroom  of  its  laurels.  The  American  pendu¬ 
lum  seems  to  be  swinging  away  from  mass  attend¬ 
ance  at  contests  where  the  spectators  get  the 
thrills  and  the  players  get  the  exercise  toward 
sports  where  there  is  more  individual  participa¬ 
tion  in  both  thrills  and  exercise. 

Organized  sport  in  certain  fields  seems  to  be 
suffering  from  this  new  individualism.  But  wher¬ 
ever  the  promoters  of  baseball  or  other  team  con¬ 
tests  need  to  schedule  some  of  their  games  in  the 
evening  hours  to  recover  their  volume  of  attend¬ 
ance  they  may  be  assured  that  the  electrical  indus¬ 
try  is  prepared  to  render  the  requisite  lighting 
service.  Excellent  results  have  been  attained  at 
many  fields  and  arenas,  and  new  ideas  and  layouts 
are  constantly  being  devised  to  meet  special  situa¬ 
tions  and  better  results  in  stereotyped  cases. 

Thus  electric  lighting,  while  taking  no  side  in 
any  contest  between  old  and  new  forms  of  recrea¬ 
tion,  is  prepared  to  lengthen  the  sports  day  alike 
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for  tennis,  swimming  and  golf  (either  the  acre  or 
square-yard  variety),  and  also,  if  its  aid  be  req¬ 
uisitioned,  for  baseball  and  football. 


Electric  Conductivity  and 
Dielectric  Loss 

The  ultimate  nature  of  dielectric  loss  con¬ 
tinues  as  one  of  the  most  stimulating  prob¬ 
lems  of  contemporary  electrical  research.  Obvi¬ 
ously  a  question  of  great  theoretical  interest  and 
of  vast  practical  importance,  it  is  rarely  that  an 
issue  of  any  electrical  journal  devoted  to  research 
does  not  present  new  results  bearing  more  or  less 
directly  on  the  Ipsses  in  dielectrics  and  insulation. 

We  have  long  since  left  the  stage  in  which  these 
losses  were,  by  analogy  to  those  in  magnetic  mate¬ 
rials,  vaguely  attributed  to  some  type  of  dielectric 
hysteresis.  This  conception  was  soon  found  to  be 
impossible  in  view  of  the  absence  of  consistent 
empirical  laws  of  dielectric  behavior.  There  is 
still  some  adherence  to  this  type  of  explanation  in 
the  suggestion  that  dielectric  loss  is  due  to  the 
oscillation  of  polarized  molecules  in  a  viscous 
medium.  This  idea  receives  its  principal  support 
in  the  fact  that  there  is  sound  theoretical  basis  for 
such  a  type  of  loss  in  the  higher  range  of  frequen¬ 
cies — say,  above  20,000  cycles.  In  the  lower  fre¬ 
quency  range,  however,  the  suggestion  remains  as 
only  qualitative  and  without  adequate  experi¬ 
mental  support. 

The  mass  of  recent  work  is  pointing  more  and 
more  to  two  well-recognized  types  of  loss.  More¬ 
over,  there  is  much  evidence  that  these  two  are 
fundamentally  the  same  and  that  the  large  pro¬ 
portion  of  dielectric  loss  is  of  the  nature  of  the 
straight  passage  of  current  by  electric  conduction. 
In  solids  and  in  very  compact  well-dried  composite 
materials  the  loss  is  completely  explained  by  the 
plienomenon  of  dielectric  absorption,  which  is 
almost  certainly  ultimately  due  to  non-uniform 
conductivity.  In  the  best  commercial  insulating 
liquids  it  has  been  shown*that  the  loss  is  entirely 
accounted  for  by  conductivity,  if  the  latter  be 
measured  at  a  sufficiently  short  interval,  say,  a 
fraction  of  the  alternating  period.  This  value  in 
general  is  quite  different  from  that  measured  at, 
say,  one  minute  or  after  a  long  time.  In  inter¬ 


mediate  types  of  composite  and  flexible  materials 
both  types  df  Idss  may  be  present. 

The  immediate  object  of  present  research  is  the 
nature  of  the  carriers  involved  in  the  conductivity 
of  the  dielectrics  of  practice.  The  problem  is 
highly  complex  owing  to  the  indefinite  chemical 
structure  of  most  of  these  materials.  Great  prog¬ 
ress  has  already  been  made,  however,  and'with  the 
ever-increasing  number  of  chemists,  physicists  and 
engineers  engaged  even  more  rapid  improvement 
in  our  knowledge  and  control  of  insulation  may 
confidently  be  expected. 

British  for  Uniform  Rate 

OMESTIC  rates  in  Great  Britain  are  very 
diverse,  and  a  committee  of  the  electricity 
commission,  after  studying  the  problem,  recom¬ 
mends  a  uniform  rate.  This  rate  would  be  based 
on  a  fixed  charge  determined  by  the  size  of  the 
home  and  a  multi-part  rate  or  inducement  rate  for 
energy.  The  fixed  or  service  charge  would  be  paid 
on  a  weekly,  monthly  or  quarterly  basis.  It  is 
suggested  that  the  uniform  rate  be  made  statutory 
as  it  is  important  to  give  it  the  stamp  of  authority 
and  to  include  inducement  features  to  attract  the 
consumers. 

It  is  also  interesting  to  note  that  a  study  of  the 
rural  service  problem  led  to  the  conclusion  that 
intensive  or  full  use  of  electric  service  is  necessary 
to  keep  the  capital  charges  from  being  prohibitive. 
A  further  suggestion  is  that  electrical  apparatus 
be  rented  to  consumers. 

Thus  Great  Britain  faces  the  same  rate  and 
sales  problems  as  are  encountered  in  the  United 
States  and  proposes  a  type  of  solution  advocated 
for  this  country.  In  some  manner  capital  charges 
must  be  collected;  in  some  manner  inducement 
rates  must  be  given.  Of  course,  the  use  of  size  of 
house  as  a  measure  of  service  charge  is  inequi¬ 
table  ;  but  similar  objections  can  be  applied  to  other 
schemes  such  as  area,  room,  outlet,  tax  value  or 
meter.  It  should  be  realized,  how'ever,  that  the 
collection  of  capital  costs  and  service  charges  must 
be  made  simple,  inexpensive  and  practical  in  appli¬ 
cation  and  that  it  would  be  difficult  and  im¬ 
practicable  to  apply  a  method  that  was  entirely 
equitable.  Measured  in  business  terms,  the  sim¬ 
plest  and  cheapest  service  charge  Is  a  meter  charge. 
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The  108,000-kw.  Waterville  plant  of  the  Carolina 
Power  8C  Light  Company  in  western  North 
Carolina  has  several  unusually  interesting  engi¬ 
neering  features  and  is  the  hub  of  an  inter¬ 
connection  between  several  large  power  systems 
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Constructed  J^rimarlly  to  supply  the  Caro¬ 
lina  Power  &  Light  Company’s  growing  load  cen¬ 
tering  around  Asheville,  N.  C.,  the  location  of  the 
Waterville  hydro  plant  made  it  i)ossihle  hy  means  of 
comparatively  short  transmission  lines  to  connect  it  in- 
ilirectly,  through  lines  of  the  Tennessee  Public  Service 
Comj>any,  to  the  Appalachian  Electric  Power  Company’s 
system  in  \’irginia  and  to  the  Tennessee  Electric  Power 
Company’s  system  in  southeastern  Tennessee  and  directly 
to  the  Duke  I’ower  Company’s  system  in  South  Carolina. 

Carolina  Power  &  Light  Comi)any’s  system  is  made 
u|)  of  two  separate  divisions.  The  larger  or  eastern  por¬ 
tion  is  located  in  eastern  North  and  South  Carolina  and 
extends  from  the  North  Carolina-Virginia  state  line 
southward  about  200  miles  through  a  broad  belt  which 
in  ])laces  is  more  than  100  miles  wide.  The  company’s 
total  installed  generating  capacity  is  145,050  kw.,  exclu¬ 
sive  of  the  Waterville  plant,  of  which  the  eastern  divi¬ 
sion  has  126,550  kw.  Its  principal  generating  stations  are 
the  Norwood  hydro-electric  plant,  62,000  kw.,  which  was 
placed  in  operation  in  1928;  the  Blewetts  hydro-electric 
plant,  24,000  kw.,  both  of  which  are  located  on  the  Yad¬ 


kin  River,  and  the  CajK;  Fear  steam-electric  station, 
.^0,000  kw.,  which  is  located  near  Moncure,  N.  C. 

The  smaller  or  western  jx)rtion  centers  around  Ashe¬ 
ville  and  has  only  18,500  kw,  capacity,  exclusive  of 
Waterville,  hut  the  interconnection  of  both  divisions  of 
he  system  with  the  Duke  Power  Company  on  the  north 
makes  possible  the  use  of  power  from  Waterville,  in  the 
eastern  division  of  the  system.  These  and  other  inter¬ 
connections,  together  with  e.xisting  power  contracts, 
justified  the  immediate  installation  of  the  ultimate  capac¬ 
ity  of  the  Waterville  plant — 108.000  kw. 

Six-mile  tunnel  and  single-arch  dam 

The  head  is  obtained  by  a  dam  180  ft.  high  and  by  a 
6-mile  tunnel  by-passing  12  miles  of  the  Pigeon  River, 
in  which  there  is  a  fall  of  681  ft.,  making  the  gross  head 
developed  861  ft.,  an  unusually  high  head  for  a  hydro¬ 
electric  plant  east  of  the  Mississip])i  River. 

The  cross-section  of  the  canyon  at  the  dam  site  shows 
a  width  approximately  300  ft.  at  the  river  level  and  700 
ft.  at  the  crest  of  the  dam.  The  side  slopes  are  similar 
and  nearly  uniform  and  a  favorable  stratification  of  the 
rock  made  an  almost  ideal  situation  for  a  single-arch 
dam.  The  single-arch  dam  was  adopted  and  was  de¬ 
signed  by  means  of  Cain’s  formula  for  a  maximum  con¬ 
crete  stress  of  600  lb.  per  square  inch. 

No  side  channels  were  available  and  consequently  the 
center  iK)rtion  of  the  dam  itself  was  equipped  with  Tain- 
ter  gates  and  utilized  for  passing  the  floodwaters  over  the 
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Generator  leads  connect  directly  with  outdoor  transformers 


dani.  The  possibility  of  (lamajj;e  to  the  rock  formation  in  lowing  winter  before  the  8- ft.  slots  were  filled  with 
the  river  channel  immediately  below  the  dam  by  the  fall-  concrete  in  the  spring. 

ing  water  has  been  successfully  jirevented  by  jirotecting  The  8-ft.  slots  were  filled  to  the  top  of  the  dam,  leav- 
this  formation  with  a  thick  mat  of  concrete,  onto  which  ing  nine  openings  at  river  level  10  ft.  wide  and  20  ft. 
the  water  is  discharged.  During  low  water  seven  of  these  openings  were 

The  dam  was  built  in  sections  48  ft.  long  with  8-ft.  filled  with  concrete  by  diverting  the  v/ater  with  small 
spaces  or  slots  left  between  these  sections  until  all  of  the  cofTerdams.  The  last  two  o])enings  were  closed  by 
48-ft.  sections  were  completed  to  the  top.  This  was  done  means  of  steel  flaj)  gates  capable  of  withstanding  the 
for  two  reasons:  First,  a  large  flood  discharge  ca])acity  full  head  and  then  filled  with  concrete  as  soon  thereafter 
was  made  available  during  construction,  and,  second,  the  as  ]K)ssible. 

48-ft.  sections  of  the  dam  were  constructed  in  the  sum-  Notable  in  the  ccmstruction  of  this  dam  was  the  small 
iTKT  and  fall  and  allowed  to  cool  throughout  the  fol-  amount  of  plant  used  and  the  unusual  method  employetl 


Flow  line  between  intake  and  Watervdlle  plant 
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tion  induced  a  decision  in  favor  of  a  high-pressure  tunnel 
at  the  lower  end  of  the  flow  line.  The  tunnel  appeared 
to  be  slightly  cheaper  and  a  far  more  permanent  type  of 
construction. 

Avoiding  leakage  through  disintegrated  rock 

The  material  through  which  the  tunnel  is  excavated 
consists  of  gritty  phyllites  and  fine-grained  arkosic 
quartzites.  This  material  is  known  locally  as  “arkose.” 
While  it  varied  considerably  in  hardness  and  stratifica¬ 
tion,  no  other  material  was  encountered  except  at  the 
ground  surface  at  the  shafts.  Practically  no  water  was 
encountered  in  the  tunnel  excepting  in  the  upper  part 
of  the  Gap  shaft,  where  a  considerable  depth  of  the 
arkose  was  disintegrated  under  a  layer  of  porous  mate¬ 
rial.  The  arkose  broke  out  favorably,  and  while  the 
specifications  allowed  a  minimum  thickness  of  lining  of 
4  in.,  the  average  thickness  for  the  whole  tunnel,  as  evi¬ 
denced  by  the  concrete  used,  was  15  in. 

When  the  tunnel  was  filled  the  only  evidence  of  leak¬ 
age  was  at  the  base  of  the  surge  tank.  The  rock  under 
the  base  of  the  tank  was  somewhat  disintegrated  and 
gradually  became  harder  and  more  compact  at  increas¬ 
ing  depths.  It  was  thought  that  by  lining  the  shaft  under 
the  tank  for  a  depth  of  112  ft,  the  formation  below 
the  liner  would  be  watertight.  On  emptying  the  shaft 
an  inspection  of  the  ground  water  leaking  back  into  the 
shaft  showed  that  the  leakage  was  occurring  in  the 
first  25  to  50  ft.  below  the  liner.  Three  rows  of  radial 
holes  were  drilled  into  the  surrounding  rock  and  grouted 
under  the  head  from  the  base  of  the  tank.  Three  rings 
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for  placing  the  concrete.  The  .specifications  provided 
that  all  concrete  mu.st  be  placed  by  means  of  bottom 
(lump  buckets  and  that  the  derrick  must  be  able  to 
swing  a  bucket  into  all  corners  of  the  form. 

l^xcepting  about  1 50  ft.  at  each  end  all  of  the  con¬ 
crete  was  ])laced  by  means  of  two  electrically  operated 
Wiley  whirleys,  one  operating  about  100  ft.  above  the 
river  bed  and  the  other  on  the  top  of  the  dam.  Each 
whirley  w’as  started  on  the  right  bank  and  built  the  next 
section  tow'ard  the  left  bank  up  to  its  own  level.  The 
whirley  was  then  moved  out  on  to  the  section  just  con¬ 
structed  and  built  the  next  section  tow^ard  the  left  bank. 
In  this  way,  with  the  low’er  whirley  just  ahead  of  the 
upper  one,  both  whirleys  moved  from  the  right  to  the 
left  bank,  placing  all  of  the  concrete  in  the  48-ft.  sec¬ 
tions.  For  filling  the  8-ft.  slots  both  whirleys  were 
utilized  on  the  top  of  the  dams. 

Concrete  was  manufactured  on  the  right  bank,  under 
the  railroad  and  quarry  and  about  400  ft.  down.stream 
from  the  abutment.  The  cars  from  the  mixing  plant 
reached  the  dam  about  100  ft.  above  the  river  level, 
and  at  this  elevation  a  track,  bracketed  onto  the  down¬ 
stream  face  of  the  dam,  made  it  possible  to  transport 
the  concrete  cars  out  to  the  upper  whirley.  The  lower 
whirley  was  served  by  a  second  track  located  on  a  trestle 
at  the  downstream  toe  of  the  dam.  Concrete  was  shot 
through  a  chute  from  the  upper  to  lower  level  tracks  into 
a  hopper  from  which  buckets  on  the  lower  level  track 
were  loaded. 

An  electrically  driven  guy  derrick  was  set  up  at  each 
end  of  the  dam  for  use  in  excavating  the  side  slojies 
of  the  canyon  and  for  placing  the  concrete  at  the  ex- 
tr(*me  ends  of  the  dam. 

High-pressure  tunnel  used 

The  flow  line  consists  of  a  tunnel  approximately  6 
miles  long,  the  upper  4  miles  of  which  was  necessary  as 
the  only  means  practicable  for  conducting  the  water  past 
the  rugged  canyon  walls  immediately  below  the  dam.  The 
lower  end  of  the  line  was  first  planned  as  a  wexjd  stave 
pipe,  with  steel  penstocks  between  the  surge  tank  and 
power  house,  and  the  topography  was  favorable  for  such 
construction.  The  favorable  bids  on  the  tunnel  con¬ 
struction  and  the  unusually  favorable  geological  forma- 
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of  thirteen  vertical  holes  each  were  then  drilled  around  tunnels  should  extend  and  what  the  steel  lining  or  re- 

the  base  of  the  tank.  They  extended  downward  to  an  inforcing  should  be  at  varying  depths  of  cover.  The 

elevation  100  ft.  below  the  bottom  of  the  shaft  liner,  plan  provided  for  terminating  the  14-ft.  diameter  horse- 

These  holes  were  grouted  under  a  pressure,  at  ground  '  shoe-shaped  tunnel  850  ft.  from  the  portals  back  of 
level,  of  approximately  90  lb.  per  square  inch.  This  the  |X)wer  house;  the  extension  of  the  tunnel  for  200 

grouting  took  about  five  weeks,  and  on  refilling  the  ft.,  circular  in  shape ;  a  wye  50  ft.  long  for  distributing 

ground  appeared  to  be  practically  watertight.  the  water  into  three  penstock  tunnels,  and  three  pen- 

An  exceedingly  interesting  problem  presented  itself  stock  tunnels  lined  with  plate  steel  pipes  capable  of 

in  the  question  of  how  far  into  the  ground  the  penstock  withstanding  the  full  static  head  and  pressure  rise,  these 


Hydraulic  and  Electrical  Details  of  Waterville  Hydro  Plant 


I. oration 

Power  house  at  the  junction  of  Pigeon 
Uiver  and  P-ig  Creek,  approximately  18 
miles  southeast  of  Newport,  Tenn.  Dam 
on  Pigeon  River,  approximately  12  miles 
upstream  fnmi  power  house. 

Krsrrvolr 

Area  at  elevation  2,253,  340  acres  (re.ser- 
\oir  full).  Capacity  down  to  elevation 
2,175,  20,500  acre-feet  (maximum  draw¬ 

down).  Clearing  210  acres. 

Dam 

Concrete  arch  dam  about  900  ft.  long 
on  arc  at  top ;  maximum  height  to  crest 
180  ft.;  top  thickne.ss  of  spillway  22  ft.; 
top  thickne.ss  below  spillway  16  ft.,  bottom 
tliickiiess  40J  ft.  The  dam  is  of  the  vari¬ 
able  radius  type,  the  radius  of  the  upstream 
face  of  the  arches  decreasing  from  245  ft. 
at  the  top  to  220  ft.  at  the  bottom;  the 
downstream  face  approximately  vertical  at 
the  cr»)wn  ;  the  angle  between  the  ends 
of  the  arches  varies  from  126  deg.  at  top 
to  109  deg.  at  bottom.  124,200  cu.yd. 
concrete  in  dam. 

Spillway 

Formed  at  center  of  arch  dam  by  ogee 
section  overhanging  upstream  and  down¬ 
stream  fiices  of  dam  3  ft. ;  equipped  with 
fourteen  steel  Tainter  gates  24  ft.  long 
by  10  ft.  high,  operated  by  three  movable, 
motor-operated  drum  type  hoists  (one  pro¬ 
vided  with  gas  engine  auxiliary)  ;  discharge 
capacit.v  60,000  sec. -ft. 

Apron 

Water  discharging  from  the  gates  falls 
flee  of  the  dam  on  a  concrete  mat  apron, 
averaging  5  ft.  thick,  placed  on  solid  rock 
in  bed  of  river  and  extending  downstream 
from  face  of  dam  70  ft.,  constructed  in 
sections  56  ft.  wide,  without  reinforcing, 
excepting  one  section. 

i’erniuneiit  B.v-l*aiis 

5  ft.  diameter  with  concrete  screens  and 
steel  flap  gate  at  entrance.  Discharge 
controlled  by  a  Johnson  free  discharge 
valve  on  downstream  face  of  dam.  Sluice¬ 
way  located  low  enough  to  unwater  intake 
to  flow  line,  lined  with  extra  heavj’  cast- 
iron  pipe. 

Intake 

Reinforced  concrete  structure  120  ft. 
high  with  structural  steel  screen  guides, 
supiMUting  intake  gate  hoist  and  permanent 
steel  derrick  for  handling  screens.  Screens, 
24  panels  5  ft.  4  in.  x  16  ft.  with  3-in.  x 
8-in.  bars  spaced  on  IJ-in.  centers;  com¬ 
pressed  air  equipment  for  cleaning  screens. 
Dl.scharge  into  tunnel  flow  line  controlled 
by  steel  gate  with  fixed  rollers,  total  weight 
91  tons;  closes  opening  14  ft.  8J  in.  by  12 
ft  6  in.  :  structural  steel  riveted  and 
welded,  filled  with  pig  iron  and  concrete ; 
lifted  by  electrically  operated  twin  screw 


stem  hoist  of  450  ton  capacity,  closed  by 
its  own  weight. 

Flow  1,1  ne 

Tunnel  32,715  ft.  long,  horseshoe  shaped, 
158  sq.ft,  net  area.  Concrete  lined,  average 
2.3  yd.  per  foot  equals  15  in.  thick. 
Minimum  thickness  allowed  4  in.  (tunnel 
unreinforced  except  near  ends).  Grades 
2.85  ft.,  2.0  ft.  and  15.0  ft.  per  1,000  ft. 
Adits — three,  two  at  Mount  Sterling  Creek 
and  one  at  Gap  shaft.  Velocity  at  full 
load  11.3  ft.  per  second.  Steel  pipe  across 
Mount  Sterling  Creek  14  ft.  in  diameter 
has  24 -in.  flange  for  future  connection  and 
diversion  of  creek  into  tunnel. 

Surge  Tank 

Johnson  differential  type,  supported  di¬ 
rectly  on  concrete  foundation  ;  height,  195 
ft.;  diameter,  42  ft.;  ri.ser,  10  ft.  diameter; 
overflow,  varying  from  S  ft.  3  in.  diameter 
at  top  to  4  ft.  6  in.  at  bottom.  Top  eleva¬ 
tion  19  ft.  above  reservoir  level ;  will 
handle  surge  for  full  capacity  of  the  sta¬ 
tion,  108,000  kw.  on  or  otf,  in  four  seconds  ; 
maximum  thickness  of  side  plate  2  in. 

Wye 

The  horseshoe  tunnel  is  followed  by  200 
ft.  of  14  ft.  diameter  circular  section  lead¬ 
ing  into  the  concrete  w.ve  50  ft.  long  and 
located  600  ft.  from  portals.  Minimum 
thickness  of  concrete  in  circular  section, 
6  in.  ;  in  wye,  1  ft.  6  in.  From  the  wye 
three  tunnels  extend  to  portals  directly 
behind  the  jiower  plant. 

FenstcickH 

Three  jienstocks,  one  for  each  unit, 
riveted  steel  plate  8  ft.  in  diameter  for 
605  ft.  in  length  from  wye  to  tunnel  portal 
and  butterfly  valve.  From  butterfly  valve 
to  Johnson  valve  at  power  house  175  ft. 
riveted  steel  7  ft.  in  diameter.  Plate  thick¬ 
ness  varies  from  1  li  in.  to  2  I’a  in. 

Penstock  Valves 

Two  on  each  penstock ;  at  tunnel  portal 
a  9-ft.  inlet  by  7-ft.  outlet  diameter  butter¬ 
fly  operated  b.v  water  from  penstock  with 
compressed  air  provided  for  emergency 
closing:  at  power  house,  a  7-ft.  inlet  by 
5-ft.  outlet  diameter  Johnson  valve  prcj- 
vided  with  electric  motor  and  Pelton  water¬ 
wheel  for  quick  opening ;  remotely  con¬ 
trolled  from  switchboard  and  from  pedestal 
near  generator ;  maximum  head,  Including 
surge,  1,280.5  ft. 

Turbines 

Three  S.  Morgan  Smith  Company  vertical 
reaction  rated  at  49,000  hp.  at  755  ft.  head, 
400  r.p.m. ;  cast-steel  scroll  case;  bronze 
one-piece  runner ;  one  guide  bearing  oil 
lubricated ;  S.  Morgan  Smith  Company 
governors,  oil  jn-e.ssure  actuated,  designed 
to  make  full  stroke  in  four  seconds.  No 
pressure  regulator. 


fienrraturs 

Three  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  rated  45,000  kva.,  0.8 
power  factor,  three-phase,  60  cycle,  13,800 
volt.  Generators  are  of  the  conventional 
type,  having  upper  and  lower  guide  bear¬ 
ings.  Thrust  bearing  is  a  water-cooled, 
48-in.  Kingsbury  type  designed  for  rotating 
load  of  510,000  lb.  and  is  supported  from 
a  spider-shaped  cast-steel  upper  bearing 
bracket:  WR»  =  3,850,000  Ib.-ft*.  Each 
generator  Is  equipped  with  brakes,  lifting 
jacks  and  fire  extinguisher  coils. 

Inclosed  recirculating  system  of  ventila¬ 
tion  with  Griscom-Russell  surface  air  cool¬ 
ers  using  water  pumped  from  tailrace.  Air 
enters  generators  at  both  top  and  bottom, 
discharging  through  sides  into  steel  duct 
containing  air  coolers  mounted  vertically 
in  two  sections  located  at  one  side  of 
generator. 

Kvclters 

Three  Westinghouse,  direct  connected  to 
main  generators:  capacity  185  kw.,  250 
volt,  shunt -wound,  <|uick-response  type, 
separately  excited  by  10-kw.,  250-volt  pilot 
exciter.  One  Westinghouse  spare  motor- 
driven  exciter  of  capacity  sufficient  for  one 
unit,  200-kw.,  250-volt,  shunt-wound,  quick- 
response  type,  separ.'itely  excited  by  5-kw., 
250-volt  pilot  exciter. 

.tiain  transfomierH 

Ten  General  Electric,  15,000  kva.,  water 
cooled,  single  phase,  60  cycle,  13,200  Volt 
delta-66,400/115,000  Y  volts,  arranged  in 
three  banks  of  45, <100  kva.  each  with  one 
spa  re. 

High- Voltage  Switehing  Fliiuipnient 

Tw'elve  General  Electric  outdoor  t.vi»«‘ 
1 10-kw.,  6,000-amp.,  motor-operated  oil  cir¬ 
cuit  breakers,  interrupting  capacity  1,000,- 
000  kva. 

Switrlibuard 

General  Electric  Company  benchboard 
type  with  vertical  instrument  and  relay 
panels ;  I.  P.  Morris  automatic  frequency 
and  load  control  equipment. 

.Auxiliary  l*ower  Supply 

One  S.  Morgan  Smith  Company  house 
•service  unit,  consisting  of  850  hp.  at  734.5- 
ft.  head  horizontal  shaft  inipul.se  turbine, 
direct  connected  to  Westinghouse  Electric 
&  Manufacturing  Company  600-kw.,  575- 
volt  generator  with  direct-connected  14-kw., 
125-volt  exciter.  Four  General  Electric 
Company  750-kva.,  self-cooled  transform¬ 
ers,  three  phase,  13,800  volt  delta-575  volt 
delta,  one  transformer  connected  to  the 
leads  of  each  generator  and  one  spare ; 
one  I-T-E  Circuit  Breaker  Company  switch¬ 
board  for  auxiliaries  equipped  with  solenoid- 
operated  air  circuit  breakers  installed  in 
sep.arate  room. 
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Steel  pipes  to  he  hack-filled  against  the  tunnel  with 
concrete.  No  reduction  in  the  amount  of  steel  required 
was  made  on  account  of  the  increasing  amount  of  cover 
away  from  the  portals.  The  circular  tunnel  and  the 
wye  were  provided  with  an  extra  thickness  of  concrete 
lining  to  allow  for  extra  heavy  grouting.  The  minimum 
cover  on  the  lower  end  of  the  wye.  where  the  steel  |)en- 
stock  lining  commenced,  was  350  ft.,  practically  all  rock. 

Features  of  the  station 

Some  features  of  the  station  design  are  of  special  in¬ 
terest.  The  power  house  superstructure  is  of  the  con¬ 
ventional  type  and  is  equipped  with  one  150-ton  two- 
trolley  crane.  A  steam  heating  system  is  installed,  as 
the  plant  is  designed  for  operation  at  low  load  factors 
and  will  have  long  shut-downs  at  night  and  over  week¬ 
ends  and  holidays. 

As  one  means  of  maintaining  electrical  stability  on 
the  interconnected  system  each  generator  is  individually 
e(|uipi)ed  with  quick-res])onse  excitation,  consisting  of  a 
direct -connected  main  exciter  with  pilot  exciter  and  an 
exciter  rheostatic  type  voltage  regulator,  including  a 
positive  phase  sequence  network. 

The  generators  have  amortisseur  windings  and  are 
designed  for  operation  as  •  .synchronous  condensers.  To 
]>ermit  the  unit  instantly  to  carry  load  in  the  event  of  a 
sudden  demand,  when  o]>erating  as  a  condenser  with 
small  water  pressure  in  the  turbine  casing,  there  has 
keen  provided  a  special  Pelton  waterwheel  so  arranged 
as  to  oi>en  the  Jolinson  valve  half  way  in  si.x  to  eight 
seconds. 

The  essential  motor-driven  auxiliaries  for  each  gen¬ 
erating  unit,  consisting  of  the  governor  oil  pump,  the 
cooling  water  supply  pump  and  the  lubricating  oil 
inimps,  are  supplied  from  a  unit  auxiliary  bus,  fed  either 
from  the  550-volt  station  service  ring  bus  or  from  any 
f)ne  of  the  station  service  transformers  connected  to 
the  generator  main  leads.  Each  generating  unit,  tur¬ 
bine  and  generator  is  equipped  with  a  central  lubricat¬ 
ing  system  which  supplies  oil  to  the  bearings  by  means 
of  a  motor-driven  pump,  with  a  duplicate  pump  as  a 
standby. 

The  leads  of  each  generator,  partly  of  copper  bar  and 


partly  of  3-in.  copper  tube,  make  a  solid  connection  to 
a  unit,  delta- Y,  step-up  transformer  bank,  with  the 
high-voltage  neutral  solidly  grounded.  The  generators 
are  switched  directly  into  the  110-kv.  double  buses  by 
oil  circuit  breakers  installed  in  the  110-kv.  transformer 
leads.  Synchronizing  is  accomplished  by  bushing  ty|)e 
IK)tential  devices  on  the  110-kv.  oil  circuit  breakers. 

The  110-kv.  switchyard  is  designed  to  provide  for 
four  outgoing  lines  initially  and  eight  ultimately  and 
also  makes  provision  for  the  possible  future  installation 
of  220-kv.  transformers  and  lines. 

The  control  room,  which  is  constructed  as  nearly 
soundproof  as  practicable,  is  located  on  the  main  op¬ 
erating  floor  on  the  tailrace  side  of  the  building.  A 
Selsyn  signaling  system  provides  the  means  of  com¬ 
munication  between  the  control  room  and  generator 
room  as  the  operating  area  around  the  units  cannot  be 
seen  by  the  switchl)oard  operator.  An  annunciator  is 
provided  to  indicate  the  operation  of  temiierature  alarms 
for  generators  and  transformers  and  feeder  breaker 
operation. 

In  addition  to  the  usual  control  benchboard  and  in¬ 
strument  panels,  automatic  frequency  and  load  control 
ecjuipment  is  installed.  This  automatic  equipment  is 
the  second  installation  of  its  kind,  the  first  one  being 
in  use  in  the  Norwood  plant  of  the  same  operating 
company.  The  equipment  is  designed  to  control  auto¬ 
matically  (1)  indcjjendent  constant  load  on  each  unit, 
(2)  constant  station  load  with  economic  load  distribu¬ 
tion  on  two  or  more  units  operating  in  parallel,  (3) 
frequency  regulation  on  any  one  unit  with  the  remain¬ 
ing  units  in  service  operating  on  controlled  load  inde¬ 
pendent  of  the  frequency-regulating  unit,  but  available 
to  assist  in  the  regulation  of  frequency  if  the  demand 
varies  above  or  below  the  capacity  of  the  regulating 
unit.  (4)  frequency  regulation  on  any  or  all  units  simul¬ 
taneously  with  economic  load  distribution  between  units. 

The  plant  was  constructed  for  the  Carolina  Power  & 
Light  Company  by  the  Phoenix  Utility  Company,  of 
which  H.  F.  Lincoln  is  construction  siqx'rintendent.  It 
was  designed  by  the  engineering  department  of  the 
Electric  Bond  &:  Share  Com])any. 

T  T  ▼ 

Waterwheel  Losses  Reduced 

IT  HAS  l)een  observed  that  the  los.ses  involved  in 
operating  waterwheels  as  synchronous  conden.sers  may 
be  as  great  as  25  per  cent  when  water  fills  the  draft 
tube  and  runner,  or  of  the  order  of  5  j^er  cent  when  the 
draft  tube  and  runner  contain  air.  .\n  air  chamlier  may 
be  formed  by  openings  in  the  wheel  pit  or  by  forcing 
air  into  the  runner  under  pressure.  In  one  instance  of 
the  u.se  of  a  waterwheel  for  a  synchronous  comlenser, 
according  to  C.  F.  Merriam,  Pennsylvania  Water  & 
Power  Company,  5.000  kw.  was  consumed  when  water 
was  in  the  runner,  whereas  only  400  kw.  was  consumed 
with  air  in  the  runner. 

Pitting  in  waterwheels  may  be  effectively  stopped,  it 
is  said,  by  the  use  of  pitting  plates  attached  to  the  run¬ 
ners.  Such  plates,  |  in.  thick  at  the  trailing  edge  and 
zero  at  the  top.  extending  to  alxmt  3  in.  l)elow  the  pitted 
area,  have  been  successful  in  e.xiJerimental  work. 
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Synchronized  Motor 
Operations  Improve 
Linoleum  Production 


Normal 

pushbi^Nn  station 


Limit  ^wltch  oper- 


Cuts  out  3 
step  ofrei 
ance 
(Counter  ^ 
feature)  \ 


ated  bv  slack 
contcictor 


TO  ELIMINATE  spoilage  due  to  tearing,  rubbing 
of  moist  design  surfaces  and  uneven  pulling  in  the 
Trenton,  N.  J.,  print  mill  of  the  W.  &  J.  Sloane  Manu¬ 
facturing  Company  the  engineers  of  the  General  Electric 
Company,  working  with  those  of  W.  &  J.  Sloane,  devised 
a  motor-synchronizing  scheme  which  has  minimized 
many  production  difficulties. 

Linoleum,  in  sheets  2,  3  and  4  yd.  wide  and  approxi¬ 
mately  180  ft.  long,  is  fed  from  rolls  through  the 
])rinting  machine  which  imparts  the  many-colored  design 
u{)on  it.  This  is  done  by  a  number  of  blocks  which  are 
impressed  on  the  linoleum  surface  successively  so  that 
the  feed  through  the  printing  machine  is  not  continuous, 
but  one  of  many  successive  starts  and  stops.  From  the 
printing  machine  the  linoleum  is  drawn  upon  long  hori¬ 
zontal  full-length  racks  for  drying  and  aging.  To  draw 
the  .sheet  rolls  from  the  press  to  the  racks  a  cable  and 
hook  are  provided  and  a  6-hp.  motor  at  the  far  end  of 
the  racks  offers  the  power  to  operate  a  three-drum  winch. 

The  problem  was  that  of  synchronizing  the  winch  motor 
with  that  of  the  press  feed.  If  the  slack  becomes  too  Too  much  slack  speeds  up  the  motor,  too  little  stops  it 
great  or  too  little  either  rubbed  colors  or  twisted  or  torn  instantly.  According  to  J.  E.  Richford,  electrical  engi- 
sheets  will  result.  Formerly  hand  control  was  used.  neer  with  W.  &  J.  Sloane,  this  arrangement  is  working 

As  shown  in  the  accompanying  illustration,  a  contact  satisfactorily.  The  inclusion  of  a  “fast”  running  but- 
arm,  which  rolls  along  the  slack  of  the  sheets  between  ton  facilitates  the  threading  of  the  cable  before  drawing 
press  and  racks,  is  the  operating  medium  now  employed,  the  sheets. 


Shunf  field 
[  rheostat 


Fast  push  ¬ 
button  station 


'.ines 


Shunt  field 


Armature  Armature  Commutator 
resistor  field 

Set  contactor  3  topick  up  at  65 per  cent  voltaqe 
R2-R3  should  be  appro* imately 25 per  cent  normal 
ohms  (4  7  ohms  for  3  hp  )  ' 

RI-R2  ecfuals  e*tra  resistance  necessary  to  (jet  ston speed 


Contact  arm  and  two  push-button  stations 
control  difficult  production  problem 

Upper  push-button  station  is  for  normal  operation  of 
sheet  linoleum  racking  device.  Lower  station  spieeds  up 
threading  preliminary  to  racking.  Contact  arm  controls 
racking  motor  speed. 


Transfer  Table  Rolls  Individually  Driven 


Lach  roll  of  the  transfer  tables  in  the  Massena  structural  steel  mill  of  the  Aluminum 
Company  of  America  is  driven  by  a  separate  motor,  the  roll  constituting  the  rotating  element 
of  the  motor.  While  this  drive  is  more  expensive  than  group  drive,  it  is  employed  because 
the  friction  load  is  reduced,  the  rolls  will  run  freely  without  power,  maintenance  is 
minimized  and  failure  of  oik-  or  several  rolls  will  not  interrupt  use  of  the  train. 
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Can  the 

Architect  and  Engineer 
Work  Together? 

By  EARL  WHITEHORNE 

Contributing  Editor  of  Ei-fxtkical  Worlb 


WHY  is  it  difficult  for  fhe  architect  and  illumi¬ 
nating  engineer  to  co-operate?  And  why  should 
they  ?  And  what  must  they  do  in  order  to 
develop  a  co-operation? 

The  architect  is  an  artist  above  all.  He  lives  in  a  realm 
of  beauty  of  form;  he  is  tremendously  interested  in  the 
artistic  side  of  a  building.  The  fact  that  he  is  obliged  to 
(leal  with  such  crude  elements  as  mortar  and  brick  and 
steel  and  pipes  and  wires  is  a  continual  source  of  distress 
and  exasperation  to  him.  It  is  one  of  the  inescapable  im¬ 
pediments  to  the  free-flowing  artistic  spirit  that  he  de- 
lij^dits  in.  For  the  architect  is  an  artist,  a  man  of  warm 
temperament.  And  when  he  dreams,  he  dreams  of 
beauty. 

Rut  the  illuminating  engineer  is  an  entirely  different 
kind  of  person.  He  is  practical,  an  engineer,  a  man  of 
science.  He  too  is  temperamental  in  a  way,  but  it  isn’t 
the  warm  temperament  of  the  artist ;  it  is  the  colder  tem¬ 
perament  of  the  scientist.  He  lives  in  a  world  of  tech- 
ni([ue.  If  he  can’t  play  it  on  a  slide  rule  it  isn’t  music. 
Tic  is  bound  round  with  the  traditions  of  his  engineering 
background.  His  attitude  toward  things  is  precise. 

Yet,  both  these  men,  different  as  they  are  in  their  ap¬ 
proach  to  this  subject,  are  essential  to  the  development  of 
architecture.  For  unless  the  artist  can  dream  his  dream 
and  then  reduce  it  to  realities,  unless  he  can  draw  his 
plans  and  carry  out  his  project  in  terms  of  the  materials 
of  construction,  he  achieves  nothing.  And  unless  the  en¬ 
gineer  can  take  the  artistic  conception  and  work  that  into 
the  fabrication  of  his  materials,  he  has  contributed 
nothing  to  the  beauty  of  the  world  or  to  human  enjoy¬ 
ment  beyond  the  bare  materialistic. 

.And  so  we  have  in  architecture  and  in  building  con¬ 
struction  these  two  concerns — that  of  the  architect  and 
that  of  the  illuminating  engineer.  Also  it  is  an  interesting 
thing  to  consider  how  necessary  these  two  individuals  are 
to  each  other,  not  only  in  their  work,  but  in  their 
thinking. 

The  architect  needs  the  aid  of  engineering  thinking. 
For  at  the  present  time  the  architect  also  is  a  slave  to 
technique.  He  deals  in  certain  formulas  and  principles 
which  have  come  down  to  him  from  the  classic  ages.  He 


THIS  much-needed  and  sometimes 
elusive  co-operation  about  which  we 
hear  so  much  nowadays  was  discussed 
recently  by  Earl  Whitehorne  at  a 
joint  conference  of  architects  and  en¬ 
gineers  held  at  the  Westinghouse 
Lighting  Institute.  As  he  points  out, 
merely  saying  “Let  there  be  co¬ 
operation”  will  not  establish  co¬ 
operation.  It  requires  a  mutual  under¬ 
standing  of  each  other’s  problems, 
ambitions,  ideals,  weaknesses  and 
strength.  More  than  this,  it  requires 
a  mutual  interest.  These  essential 
elements  of  co-operation  were  given 
tangible  concrete  form  by  consider¬ 
ing  architects  and  engineers  as  indi¬ 
viduals. 

WHILE  the  comments  apply  specifi¬ 
cally  to  architects  and  engineers,  they 
give  a  vivid  picture  of  how  approach 
to  any  problem  can  be  made  more 
successfully  whether  it  involves  loosely 
affiliated  groups,  groups  within  an 
industry,  or  individuals  within  a 
single  company  or  department. 

is  using  the  materials  of  the  ancients.  He  is  dealing  in 
paint.  He  is  dealing  in  sculpture.  He  is  concerned  with 
the  fashioning  of  materials.  And  yet  just  as  every  other 
professional  man  is  repressed  by  the  very  limitations  of 
his  technique,  so  is  the  architect.  Who  was  it,  by  the  way. 
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wlio  brought  about  the  great  revolutionary  changes  in 
architecture  that  have  impressed  us  so  in  recent  years  ? 

It  wasn’t  an  architect  who  changed  the  whole  concept 
of  cottage  architecture  in  America  not  long  ago.  It  was 
1‘Mward  Bok,  a  publisher.  Edward  Bok,  perhaps  twenty 
years  ago,  came  out  in  the  Ladies’  Home  Journal  with  an 
offer  of  big  money  prizes  for  the  encouragement  of  better 
design  in  cottage  architecture.  He  set  up  a  competition 
among  the  men  and  women  of  America  to  build  more 
beautiful  homes  and  put  an  impulse  behind  the  develop- 
nient  of  architecture  in  the  American  home  that  has 
swept  away  the  old  atrocities  of  the  Victorian  era  and 
has  made  America  a  country  of  beautiful  residences. 

The  architect  was  forced  by  the  pressure  of  public 
opinion  to  make  this  revolutionary  improvement.  And  so 
it  was  with  the  evolution  of  our  wonderful  big  building 
architecture  in  the  modern  city.  It  wasn’t  an  architect 
who  conceived  this  great  improvement  either,  which  is 
turning  the  skyline  of  this  city  into  a  fairyland  of  massive 
iK'auty  with  the  shapely  towers  of  monumental  buildings. 
It  w'as  an  ordinance  in  the  city  of  New  York  that  de¬ 
manded  the  setback  construction  and  introduced  a  new 
note  of  appealing  design  into  big  building  architecture. 
It  required  the  impulse  of  a  commercial  purpose,  of  a 
legal  restriction.  Then  the  architect  escaped  from  the 
restrictions  of  his  precedents  and  traditions  and  has  gone 
forward  with  a  perfectly  tremendous  achievement. 

Therefore,  I  say  that  the  architect  of  today  needs  some 
of  the  engineer’s  thinking.  Because,  after  all,  the  engi¬ 
neer  has  been  the  pioneer  of  progress  in  the  last  genera¬ 
tion  or  two.  We  deal  today  in  our  progress  with  greater 
forces  and  greater  masses,  and  there  is  greater  need  for 
scientific  approach  and  scientific  development. 

Illuminating  engineer  needs 
the  architect 

All  right,  then,  let’s  next  consider  the  illuminating  en¬ 
gineer.  I  believe  he  needs  the  thinking  of  the  architect 
just  as  much  as  the  architect  needs  a  little  more  of  the 
engineer’s  viewpoint.  The  illuminating  engineer,  like  other 
electrical  j>eoi)le,  is  a  slave  to  the  slide  rule.  He  is  ab¬ 
sorbed  in  his  technique.  But  he  must  escape  from  it.  He 
must  begin  to  apj^reciate  that  it  is  not  the  mere  fabrica¬ 
tion  of  a  lot  of  materials  that  is  worth  while,  but  expres¬ 
sion  through  that  fabrication  of  some  contribution  to 
human  happiness  and  comfort  and  progress.  I  think  he 
must  lay  aside  his  lumens  and  his  watts  to  a  very  con¬ 
siderable  extent  and  begin  to  recognize  that  in  modern 
buildings  comfort,  beauty  and  facilities  for  service  and 
the  imjx)rtant  objectives.  The  watts  and  the  lumens  and 
the  wire  and  brass  tubing  and  the  other  material  elements 
of  his  work  arc,  after  all,  just  a  means  toward  a  very 
desirable  end. 

After  all,  what  is  it  all  about — this  architecture  and 
this  illuminating  engineering?  We  are  living  in  a  new 
world,  in  an  era  of  comfort  and  beauty.  But  modern 
comfort  and  modern  luxury  are  very  different  from  the 
conception  of  a  few  centuries  ago.  In  the  days  of  Greece 
and  Rome  ami  Egypt,  that  we  look  u]X)n  as  the  classic  era 
of  luxurious  living,  of  what  did  that  luxury  consist?  It 
was  contributed  by  the  presence  of  servants  more  than 
any  other  one  thing.  A  rich  man  was  surrounded  hy  his 
slaves  and  his  retainers  who  ministered  to  his  comfort. 
And  because  they  were  surrounded  by  these  ministra¬ 
tions,  it  seems  to  us  that  they  lived  in  an  environment  of 


alluring  luxury.  But  today  we  are  dependent  for  luxury 
not  upon  servants  but  upon  facilities  for  service. 

We  have  come  into  an  era,  into  a  generation  in  which 
it  is  no  longer  jxjssible  to  have  human  ministrations  to 
any  large  extent.  Therefore  because  of  the  increasing 
cost  of  labor  and  the  decreasing  availability  of  servants, 
we  have  begun  to  apply  our  ingenuity,  our  brains,  our 
money  and  our  power  to  developing  scientific  resources 
of  service,  of  comfort  and  of  luxury,  to  take  the  place  of 
the  old  system. 

In  that  way  we  have  built  for  ourselves  an  environ¬ 
ment  more  beautiful,  more  comfortable  and  more  satis¬ 
fying  than  any  previous  age  has  ever  known.  And  the 
dawning  recognition  of  the  fact  that  beauty  is  within  our 
grasp  and  that  comfort  is  our  right  and  that  the  enjoy¬ 
ment  of  service  is  only  common  sense  is  beginning  to 
dominate  the  whole  spirit  of  our  civilization. 

Recognize  change  in  tempo 

In  large  buildings,  factories,  offices  and  stores  we  are 
beginning  to  appreciate  that  the  cost  of  labor  and  price 
of  human  effort  is  so  large  that  anything  that  may  be 
put  into  the  environment  to  make  for  more  happiness 
and  build  a  spirit  that  will  lead  to  better  work  will  pay 
over  and  over  again  for  the  cost  of  establishing  it  there. 

Therefore,  I  think  we  have  a  definite  problem,  we 
engineers,  we  architects,  in  the  synchronizing  of  our 
work  with  the  new  tempo  of  life.  We  must  provide  for 
progress.  We  must  provide  not  only  for  the  present  tle- 
mands  of  this  generation,  but  for  the  constantly  and 
steadily  accelerating  progress  which  we  see  piling  ni> 
ahead  of  us. 

It  is  a  new  world,  gentlemen,  and  you  engineers  and 
you  architects  can  not  isolate  yourselves  from  it.  There 
is  no  defense  against  progress.  The  new  demands,  the 
new  appetites,  new  aspirations  and  new  possibilities  for 
the  use  and  enjoyment  of  these  facilities  for  service  in 
the  buildings  that  we  occupy  in  our  ])rivate  life  and  in  our 
business  are  piling  up  and  piling  up. 

T  T  T 


Functions  of  Street  Lighting* 

A  .THOUGH  the  elimination  of  night  accidents  is  still 
one  of  the  main  functions  of  street  lighting,  there 
are  still  many  other  advantages.  They  may  be  briefly 
tabulated  as  follow’s : 

1.  Protection. — preat  detective  has  made  the  statement 
that  one  street  light  is  worth  two  policemen. 

2.  More  business  from  residents. — Due  primarily  to  niglit 
window  shopping. 

3.  More  buyers  from  out  of  town. — Attracts  people  from 
out  of  town  and  makes  it  inviting  for  them  to  stay  over  night. 

4.  Stronger  impression  of  thrift  and  progress. 

5.  Better  civic  pride. 

6.  Help  for  the  fire  department. 

7.  Less  glare  from  automobile  headlights. 

8.  Promotion  of  other  industries. 

9.  Increased  real  estate  value. 

10.  More  sanitary  condition  of  streets. 

11.  Improved  traffic  control. 

12.  Fewer  traffic  accidents. 

*From  a  paper  by  Dudley  M.  Diggs,  General  Electric  Com¬ 
pany,  before  a  Nezv  York  State  CQnference  of  Mayors  and  other 
ewie  officials. 
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Peak-Load  Accumulators 
Supply  50,000  Kw.  Demand 


Manometer. 


Safety 
'  valves 


Recent  type  of  steam  accumu¬ 
lator  for  peak-load  service 


Meeting  ix^ak- 

1  o  a  (1  demands 
efficiently  and  at  low 
cost  is  one  of  the 
most  difficult  prob¬ 
lems  which  the  cen¬ 
tral-station  engineer 
has  to  solve  under  the 
present  loading  sched¬ 
ules.  The  use  of  steam 
accumulators  for  sol¬ 
ving  the  problem  at 
('harlottenl)urg,  Ger¬ 
many,  is  described  in 
a  recent  issue  of 
lingiticcriug  (Eng¬ 
land).  .Xt  that  plant 
a  battery  of  si.xteen 
accumulators,  each 
with  a  capacity  of  11,- 
036.5  cu.ft.,  is  used. 
This  group  of  accum¬ 
ulators  is  capable  of 
storing  6(X)  tons  of 
steam,  the  heat  in 
which  will  supjily  a 
momentary  load  of 
40.000  to  50,000  kw., 
or  allow  67,000  kw.- 
hr.  to  he  generated  in 
about  34  hours.  They 
are  of  vertical  design, 
largely  to  conserve 
s])ace,  and  approxi¬ 
mately  15  ft.  in  di¬ 
ameter  and  70  ft.  in 
length. 

The  accumulators 
are  controlled  by  elec¬ 
trically  operated  ad¬ 
mission  and  discharge 
valves  which  bring 
the  turbines  that  they 
supi)ly  onto  the  load 
when  the  demand  on 
the  30,000-volt  net¬ 
work  exceeds  a  cer¬ 


tain  predetermined  value  and  which  cause  the  accumula¬ 
tor  to  he  charged  with  steam  from  the  main  boilers  when 
tlicir  ])ressure  falls  below  a  definite  figure. 

In  practice  one  of  the  20,000-kw.  accumulator  turbines 
is  kept  running  on  weekdays  from  7  a.m.  to  7 :30  p.m. 
and,  in  conjunction  with  a  storage  battery,  normally 
takes  the  morning  and  evening  ])eak  loads.  During  the 
former  period  some  18,000  kw.-hr.  are  supplied  and  dur¬ 
ing  the  latter  about  51,000  kw.-hr.  are  furnished.  For 
the  remainder  of  the  day  the  turbine  runs  on  a  load  of 
about  500  kw.  in  order  to  comjiensate  for  the  wattless 
I>ower  of  the  network,  and  for  this  purpose  is  sujtplied 
with  steam  from  the  29.4-lh.-per-square-inch  mains. 


The  accumulators  discharge  at  a  pressure  varying 
I)etween  190  Ih.  and  7.5  Ih.  per  square  inch  into  a  sixxrial 
steam  line  which  supplies  two  20,000-kw.  turbines. 

When  the  accumulator  is  fully  charged  it  is  about  three- 
fourths  full  of  water.  Charging  steam  is  led  in  through 
an  admission  pipe  and  passes  through  the  charging  noz¬ 
zles  into  the  charging  tube.  When  fully  charged,  water 
occupies  about  93  per  cent  of  the  space  in  the  accu¬ 
mulator. 

During  discharge  the  steam  formed  at  the  surface  of 
the  water  rises  to  the  top  of  the  accumulator  and  passes 
out  through  the  discharge  pipe.  Each  accumulator  is  pro¬ 
vided  with  a  flange  to  which  a  manometer  is  connected 
and  two  safety  valves  are  fitted.  Make-up  water  is  sup¬ 
plied  through  a  cock  in  the  lower  spherical  end.  and  the 
blowing  down  can  be  eflfected  through  a  second  cock. 

d'he  shells  of  the  accumulators  as  well  as  the  pipes  are 
well  insulated  and  the  admission  pipes  are  provided  with 
ex])ansion  Itends  which  are  mounted  on  springs  so  that 
they  are  free  to  move  upward  as  the  shell  expands. 


T  T  T 

Reverse-Phase  Relays 
Not  Needed  for  Hoists 

SINCE  the  report  to  the  annual  meeting  of  the  elec¬ 
trical  committee  of  the  National  Fire  Protection 
Ass(K:iation  a  number  of  findings  have  been  recorded 
with  respect  to  the  1930  edition  of  the  National  Electrical 
Code. 

Two  of  these  are  of  particular  concern.  The  first, 
dealing  with  section  1003-k.  which  has  to  do  with  protec¬ 
tive  e(|uipment  on  elevators  and  cranes,  was  brought 
alK)ut  by  an  inquiry  as  to  whether  the  provisions  of  that 
section,  which  call  for  the  use  of  approved  automatic 
brakes  or  reverse-phase  relays  operative  in  the  case  of 
any  phase  reversal  that  would  cause  a  reverse  motor 
rotation,  apjdy  to  motors  driving  conveyors  or  hoists 
when  such  motors  are  dependent  uj>on  phase  relation  for 
the  direction  of  rotation.  The  finding  is  as  follows: 

“No.  The  paragra])h  is  designed  to  secure  a  safe¬ 
guard  against  injury  to  operators  and  passengers  in 
freight  and  passenger  elevators  and  to  operators  in  the 
cabs  of  cranes.  Its  provisions  do  not  necessarily  apply 
to  all  other  conditions  where  phase  reversal  would  result 
in  reverse  rotation  of  the  motor.” 

The  second  finding  concerns  section  1102-b,  which 
deals  with  construction  and  mounting  of  transformers 
and  is  a  ruling  on  the  following  question : 

“Does  section  1102-b  refer  to  current  transformers 
used  for  metering  large  services,  and,  if  so,  can 
approved  grounded  metal  cabinets  be  used  to  house  these 
transformers  without  a  slate  or  insulating  base?” 

The  finding  reads:  “Paragraph  b  of  section  1102 
makes  no  exception  in  the  case  of  current  transformers. 
The  installation  of  transformers  and  capacitors  in  metal 
cabinets  does  not  avoid  the  necessity  for  heat  insulation 
when  the  installation  is  made  ution  a  surface  of  com¬ 
bustible  material.  Sheet  metal  is  not  to  Ite  considered 
a  non-combustible,  non-absorptive  insulating  material.” 
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Gas  Tar  as  Boiler  Fuel 

By  O.  C.  STOKKE 

Gas  S-uf>erintendent  Northwestern  Public  Seri'tce  Company, 

II uron,  S.  D. 

Gas  tar  has  been  proved  to  he  a  good  boiler  fuel  by 
the  Northwestern  Pal)lic  Service  Company,  which 
oi)erates  an  interconnected  system  that  includes  seven 
steam-generating  stations  in  South  Dakota  and 
Nebraska.  The  company  supjdies  gas  service  to 
a  number  of  the  larger  towns  in  its  territory 
and  from  the  gas  plants  comes  a  large  by-product 
of  tar,  the  disposal  of  which  has  heretofore  been 
a  difficult  problem.  Because  of  the  long  distance 
by  rail  to  the  tar  refineries  and  the  low  price 
received  for  the  tar  in  tank-car  shipments,  the  company 
lias  been  compelled  to  establish  a  local  market.  This 
was  done,  and  it  was  decided  to  burn  tar  under  boilers. 

It  was  soon  decided  that  the  most  successful  and  effi¬ 
cient  way  to  burn  the  tar  would  be  through  a  burner 
six'cially  designed  for  a  fuel  of  its  consistency  and  char¬ 
acter.  The  home-made  burners  required  considerable 
care  and  attention  and.  being  somewhat  crude  in  jier- 
formance,  caused  unevenness  of  operation,  with  occa¬ 
sional  difficulties  of  stoppage  and  objectionable  smoke. 
Higher  fuel  efficiencies  were  needed  for  burning  the  tar 
profitably  and  an  oil  burner  was  finally  secured  which 
was  a  very  good  performer.  The  results  obtained  were 
exceptionally  good — beyond  expectations. 

Experience  at  different  power  plants  of  the  company 
where  gas  plants  adjoin  has  been  similar  in  the  use  of 
gas  tar  for  fuel,  but  for  the  jmrpose  of  this  article  only 
the  North  Platte,  Neb.,  situation,  where  two  tar  (oil) 
burners  were  installed,  is  considered.  The  operating 
principles,  when  using  tar,  were  as  simple  as  with  dis¬ 
tillate  of  fuel  oil.  Following  the  installation  of  the 
burner  in  compliance  with  the  burner  manufacturer’s 
suggestion,  the  fuel  was  ignited  quickly  and  a  continu¬ 
ous  run  was  made  over  a  period  of  two  weeks.  The 
tar  was  burned  continuously  without  any  trouble  what¬ 
ever.  It  was  surprising  how  steady  and  uniform  the 
flow  of  tar  was  kept,  with  little  labor  or  attention  on  the 
part  of  the  boiler  room  firemen.  Steam  is  used  for 
atomizing  the  tar  fuel.  Combustion  is  perfect  and  the 
flame  is  controlled  to  any  desired  intensity  and  degree 
of  volume  or  spread  in  the  combustion  chamber. 

The  boiler  was  operated  at  full  load  continuou.sly  and 
one  other  boiler  using  coal  was  in  service  only  at  peak 
hours  of  demand.  Two  to  three  boilers  using  coal  for 
fuel  had  previously  been  operated,  but  when  using  tar 
under  one  it  was  found  unnecessary  to  fire  the  third. 
Considerable  over-rating  was  obtained  from  the  boiler 
fired  by  gas-house  tar.  The  tar-fired  boiler  is  of  the 
water  tube  type,  built  in  1915,  with  a  low  combustion 
chamber.  The  tar  allowed  a  better  utilization  of  the 
comj)aratively  small  combustion  space,  with  consequent 
better  boiler  efficiency  and  the  entire  elimination  of 
smoke.  Gas  tar  has  a  heat  content  of  140,000  to  150,000 
B.t.u.  per  gallon  and  as  an  unsalable  byproduct  it  may 
1)C  said  that  the  only  cost  attached  to  its  u.se  is  that  of 
handling  and  burning.  Tests  at  North  Platte  have  shown 
a  gallon  of  tar  to  be  the  equivalent  of  11.2  lb.  of  coal. 
Since  the  coal  is  Colorado  screenings  of  about  1 1 ,6CK) 
B  t.u.  per  pound,  the  efficiency  of  tar  utilization  appears 

.V>4 


to  be  quite  high.  It  represents  a  distinct  saving  in  fuel 
cost  for  generation  and  permits  a  reasonable  credit  to 
the  gas  department.  For  this  reason  the  burning  of  the 
tar  is  a  happy  solution  to  the  problem  of  its  disposal  and 
will  be  continued  at  least  until  conditions  change  and  pre¬ 
sent  a  more  profitable  outlet  for  it. 

T  T  T 

Simplified  Mounting 
for  Motor  Group 

A  FLEXIBLE  design  for  motor  mounting  in  groups 
is  in  use  at  the  new  factory  of  the  Wiremold  Com¬ 
pany,  Hartford,  Conn.,  a  plant  of  mill  type  construction. 
In  the  mounting  illustrated  a  battery  of  five  Bli.ss  No.  18 
inclinable  presses  is  provided  with  belt  driving  from  in¬ 
dividual  1-hp.  motors.  The  motors  are  bolted  to  two 
3j  X  52-in.  wooden  timbers  spaced  2  in.  betw'een  planks 
and  attached  to  the  jxjsts  by  |-in.  bolts.  The  motor  bolts 
are  A  in.  in  diameter.  The  motor  .starters,  which  are  of 


Symmetrical  mounting  of  motors  above  floor 
saves  space  and  material 


the  manually  operated  type  with  thermal  cut-outs  and 
for  across-the-line  oj)eration,  are  located  on  the  columns 
and  the  use  of  both  rigid  and  flexible  conduit  provides 
for  compact  and  convenient  feeds.  In  the.se  drives  the 
motor  jnilleys  are  3  in.  in  diameter  with  32-in.  faces  and 
the  driving  pulleys  of  the  pres.ses  are  20  in.  in  diameter, 
with  belt  guards  as  shown.  With  this  arrangement  the 
.setting  up  or  changing  of  a  battery  of  machines  as  to 
location  can  be  completed  rapidly  and  with  no  ceiling  or 
floor  drilling;  the  individual  machines  can  I)e  quickly 
lined  up  and  the  .small  amount  of  material  required  con¬ 
tributes  to  low  cost. 
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Relaying  a  Medium -Voltage 
A.C.  Network 

.  By  J.  B.  POWELL 

Central  Station  Enqinecrinff  Department, 

General  Electric  Company 

^I^HE  pur}X)se  of  this  article  is  to  present  a  simple 
J.  scheme  for  relaying  a  medium-voltage  a.c.  network 
as  j)resented  by  D.  K.  Blake’s  article  “Serving  a  Medium- 
\'oltage  A.C.  Network,”  which  was  published  in  the 
h'l.txTRiCAL  World,  March  5,  1927. 

Refer  to  Fig.  1  for  the  diagram  of  the  system  studied. 
'I'he  voltage  of  the  network  is  taken  at  4,000  volts.  The 
transformers  are  5,000  kva.,  studied  first  with  5  |)er  cent 
and  then  with  10  per  cent  reactance.  The  network  is 
No.  4/0  wire,  14^  in.  flat  horizontal  spacing  having  a 
reactance  of  0.552  ohms  per  mile  or  17  per  cent  per 
mile  on  5,000-kva.  basis.  The  area  of  each  block  is  4 
.sciuare  miles,  studied  with  the  sides  2  miles  by  2  miles 


/  Genera  fma  station  bus^ 


Fig.  1 — Experimental  set-up  of  relays  and 
breakers  verifies  protection  on  4,000-volt 
overhead  network 


or  equal  sides,  then  1.41  miles  by  2.82  miles  or  a  2:1 
ratio,  then  1.15  miles  by  3.45  miles  or  a  3:  1  ratio.  The 
reactance  of  the  transmission  feeders  was  neglected,  as 
it  would  be  small  comi)ared  with  the  network  reactance. 
Hie  reactor  in  each  feeder  is  5  per  cent  on  a  5,000-kva. 
ha.sis  at  13,200  volts. 

The  relay  study  was  made  on  a  d.c.  calculating  table. 
Faults  were  placed  on  tbe  entire  system  at  various  points 
under  different  system  and  oi)erating  conditions  of  trans¬ 


former  reactance,  ratio  of  sides  of  the  blocks  in  the  net¬ 
work  with  all  the  transformers  in  service  and  with  some 
of  the  transformers  out  of  service.  After  all  tests  w’ere 
made  the  following  relay  scheme  and  settings  were 
chosen : 

All  of  the  network  tie  lines  would  have  400:  5-amp. 
current  transformers  (based  on  4,000- volt  network)  with 
overcurrent  relays  having  a  time  current  characteristic 
the  same  as  No.  3  time-limit  .setting  of  the  IA-206-Y3 
relay  shown  in  Fig.  2.  All  of  the  incoming  fretlers 
would  have  800: 5-amp.  current  transformers  with 
reverse  iiower  relays  in  conjunction  with  overcurrent 
relays  having  a  time  current  characteristic  the  same  as 
No.  1  time-limit  setting  of  the  relay  shown  on  Fig.  2. 

By  connecting  all  the  400:  5-amp.  current  transformer 
secondaries  in  parallel  and  in  parallel  with  a  1 : 2  ratio 
instrument  transformer  across  the  secondaries  of  the 
800:  5-amp.  current  transformers  at  each  substation,  it 
is  possible  to  get  in.stantaneous  protection  for  a  bus 
fault  by  using  an  instantaneous  overcurrent  relay  con¬ 
nected  across  the  current  transformers.  The  outgoing 
feeders  from  the  generating  .station  would  have  over¬ 
current  protection  using  a  relay  who.se  time  current 
characteri.stic  is  the  same  as  No.  5  time-limit  setting  of 
the  relay  shown  on  Fig.  2. 

Only  three  relay  settings  required 

Tn  other  words,  the  .scheme  proposed  for  relaying  this 
type  of  network  would  involve  only  two  types  of  relays, 
namely,  reverse  }X)wer  and  overcurrent  with  three  dif¬ 
ferent  time  lever  settings  for  various  parts  of  the  system 
as  follows: 

1.  One  .settinpt — hi«h — for  all  outgoing  feeders  at  generating 
station. 

2.  One  setting — niediuni — for  all  the  lines  of  the  network. 

3.  One  setting — low — used  in  conjunction  with  the  reverse 
power  relays  on  the  incoming  feeders  at  the  substations  and 
al.so  for  the  substation  bus  protection,  as  it  would  give  almost 
instantaneous  oj)eration  on  bus  faults  due  to  the  values  of  cur¬ 
rent  involved. 

d'he  relay  .system  as  outlined  al)ove  will  give  positive 
selective  oi>eration  of  breakers  for  faults  on  the  network 
and  feeders  except  as  follows: 

Selectivity  cannot  be  secured  on  corner  sections  of 
the  network  with  the  transformer  at  that  corner  out  of 
.service.  This  apjflies  to  networks  having  the  sides  of 
the  blocks  any  ratio. 

With  the  ratio  of  the  sides  of  the  blocks  3 :  1  and 
transformers  having  5  jier  cent  reactance,  selectivity  is 
not  .so  )X)sitive  with  faults  near  a  substation  and  the 
transformer  at  that  substation  out  of  .service.  If  the 
reactance  of  the  transformers  is  10  per  cent,  the  .selec¬ 
tivity  at  these  points  is  certain  in  mo.st  cases  and  very 
l)robable  in  the  remaining  few.  With  the  ratio  of  the 
sides  of  the  blocks  3:  1  and  transformers  having  5  ])er 
cent  reactance,  a  fault  ju.st  outside  and  on  the  high  .side 
of  the  corner  transformer  might  give  faulty  o|)eration, 
although  .selectivity  is  very  probable. 

With  the  ratio  of  the  sides  of  the  blocks  3:1a  fault 
on  the  low  side  of  the  corner  transformer  would  not 
give  selectivity;  however,  if  the  substation  layout  per¬ 
mitted,  it  would  be  jx)ssible  to  so  place  the  current  trans¬ 
formers  on  the  incoming  feeder  transformer  low-voltage 
side  so  as  to  include  all  wiring  between  the  low-voltage 
terminals  of  the  transformer  and  the  substation  bus  in 
with  the  bus  protective  scheme  and  thus  get  selectivity 
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for  this  case.  Selectivity  was  based  on  a  minimum  limit 
of  0,5  second  between  the  time  required  for  the  pro])er 
relays  to  operate  and  the  time  required  for  the  relays 
on  the  good  lines  to  operate. 

This  relay  study  was  made  to  determine  the  possibility 
of  relaying  a  medium- voltage  a,c,  network  by  using  over¬ 
current  relays,  all  with  the  same  setting,  on  the  network 
pro])er  where  the  cases  of  |X)ssihle  non-selectivity  are 
few  and  very  remote.  Most  of  the  cases  of  non¬ 
selectivity  will  (K'cur  when  the  sides  of  the  bkxrks  have 


even  though  a  desire  for  better  street  illumination  seems 
to  exist  among  urban  residents. 

Although  these  figures  are  for  the  average  of  250 
cities  in  the  United  States  with  a  population  of  30,000 
or  over,  the  cities  and  towns  of  lesser  population  are  jusi 
as  badly  in  need  of  modernizing  their  street  lighting.  In 
fact,  they  are,  in  general,  even  more  so, 

T  T  T 


Multipl«8  of  Pick-Up  Current 


a  ratio  of  3:1  and  the  transformers  have  5  ])er  cent 
reactance ;  even  then  the  selectivity  will  be  secured. 
excei)t  possibly  when  a  fault  occurs  near  the  substatioti 
with  its  transformer  out  of  service  or  with  a  fault  on 
the  ])rimary  side  of  the  corner  transformer. 

The  only  cases  where  overcurrent  relays  on  the  net¬ 
work  having  the  same  setting  will  not  give  selectivity 
are  for  faults  on  the  corner  network  tie  lines  with  the 
corner  transformer  out  of  service.  These  few  cases  can 
be  treated  as  a  special  jiroblem  and  be  relayed  by  various 
methods  without  much  trouble.  All  other  faults  under 
various  system  and  operating  conditions  will  be  relayed 
with  j)ositive  ,selectivity, 

▼  T  T 

Street-Lighting  Program  Lags* 


Light  and  Its  Assistant 

By  M,  LUCKIESH 

Director  Lightin(/m  Research  Laboratory, 

Xcla  Park,  Cleveland 

More  light  =  better  seeing  =  more  work  is  an 
expression  summarizing  the  contribution  that 
quantity  of  light  makes  to  industrial  efficiency.  The 
term  “better  seeing”  also  implies  that  the  additional  light 
aids  the  eyes  in  their  task  and  thereby  reduces  ocular 
strain.  These  benefits  have  often  ])een  acknowledged. 
However,  the  lighting  specialist  need  not  rely  only  iqxni 
the  factor  of  quantity  of  light  to  improve  seeing.  The 
contrast  of  the  object  with  its  background  is  com])arable 
in  value  to  quantity  of  light.  Better  lighting  includes 
a  scientific  use  of  both  of  these  factors,  with  the  factor 
of  contrast  regarded  as  an  assistant  to  light, 

rhe  visibility  of  an  object  depends  upon  at  least  four 
fundamental  characteristics  of  the  object,  size,  brightness, 
contrast,  and  the  time  available  for  seeing  it.  The  light¬ 
ing  specialist  has  control  over  the  factor  of  brightness 
and  partial  control  over  contrast,  liy  a  skillful  use  of 
these  tools  for  seeing,  quantity  of  light  and  contrast,  he 
is  enabled  to  shorten  the  time  reeptired  for  seeing.  While 
the  size  of  the  object  is  definite,  higher  intensities  of 
illumination  permit  smaller  details  to  be  seen,  and  hence 
light  may  be  considered  as  a  “magnifier”  of  size.  The 
lighting  specialist  thus  has  direct  control  over  two  of  the 
four  fundamental  factors  and  indirect  control  over  the 
others. 

The  following  table  gives  the  relationship  between 
these  fundamental  factors.  The  effect  of  changes  in 
brightness,  contrast  and  time  is  expressed  in  terms  of 
the  minimum  size  of  object  required  for  visibility: 


Factor  Range 


Rrightness  1  to  100 

<  millilamberts* 

t'ontrast  1  to  100 

(jK'r  rent) 

Time  0.07  to  0.30 

<  seconds) 


Type  of 
Object 


Low  contra.st 
High  contrast 
High  brightness 

Low  contrast 
High  contrast 


Smallest 
Visible 
Detail 
(Minutes 
Visual  Angli  ) 
15.1  to  .5.0 
1.15  to  0.03 
20.0  to  O.Ci.T 

19.0  to  13.0 
1.26  to  1.07 


From  1919  to  1927,  the  latest  peritxl  for  which  fig¬ 
ures  are  available,  the  municipal  exiienditures  of  the 
cities  in  the  United  States  have  increased  93.4  per  cent. 
The  ex])enditures  for  street  lighting  during  the  same 
jieriod  have  increa.sed  only  48.6  per  cent.  This  makes 
street-lighting  "Expenditures  lag  44.8  per  cent  behind  the 
average  of  all  municipal  expenditures  during  this  ])eriod, 
and  it  has  not  changed  materially  in  the  last  two  years. 


*l-rom  a  paper  by  Dudley  M.  Diggs,  General  Electric  Company, 
before  a  Ne7v  York  State  conference  of  Mayors  and  other  ch’ic 
officials. 


(*)  A  millilambert  is  the  brightness  of  a  perfectly  diffusitig 
surface  of  80  per  cent  reflection-factor  receiving  ah  illumination 
of  1.16  foot-candles.  (Approximately  1  foot-candle  on  wliite 
pa  per. ) 

The  fundamental  factors  of  vision  were  varied  over 
ranges  that  are  important  in  the  science  of  lighting  at 
the  pre.sent  time.  It  will  be  noted  that  while  quantity 
of  light  (brightness)  is  able  to  effect  a  3  to  1  change  in 
size  of  object  just  visible,  contrast  is  capable  of  produc¬ 
ing  a  30  to  1  change,  over  its  extreme  range.  In  com¬ 
parison  with  these  factors,  time  or  “.speed  of  vision" 
is  less  imi)ortant. 


3% 
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Minimizing  Breakers  in 
Exciter  Layouts 

By  J.  B.  MacLEAN 

y.  (/.  White  Enyineeruu;  Corporation,  Neiv  York 


flexibility  of  the  field  system,  since  both  the  exciter 
transfer  bus  and  the  spare  exciter  are  mutually  de¬ 
pendent  for  emergency  operation.  But  the  omission  of 
this  switch  has  the  great  advantage  of  eliminating  the 
necessity  for  voltage  dischargers  on  the  exciter  transfer 
bus. 

As  it  is  advisable  to  be  able  to  change  the  excitation 
of  any  unit  from  its  direct-connected  exciter  to  the  spare 


The  spare  exciter,  independently  driven,  is  generally 
connected  to  an  exciter  transfer  bus  through  a 
breaker.  The  field  of  each  of  the  main  units  may  be 
connected  to  its  direct-connected  exciter  or  to  the  exciter 
transfer  bus  by  means  of  one  double-throw  breaker  or 
two  single-throw  breakers.  In  either  case  these  field 
breakers  should  be  so  arranged  that  it  is  possible  to 
change  over  from  the  direct-connected  exciter  to  the 
si)are  exciter  without  losing  the  terminal  voltage  on  the 
inain  generator  and  consequently  interrupting  its  service. 

With  this  arrangement  it  has  been  necessary  to  provide 
some  special  means  for  discharging  the  main  field,  if  the 
unit  is  using  the  spare  exciter  for  excitation.  If  excita¬ 
tion  is  removed  by  opening  the  generator  field  breaker, 
the  main  field  will  discharge  through  the  discharge  re- 
si.stors.  However,  if  excitation  is  removed  by  opening 
the  spare  exciter  breaker,  the  field  of  the  turbo-generator 
will  not  he  discharged  unless  some  special  means  has  been 
])rovide(l.  In  the  past  this  has  been  done  in  some  instal¬ 
lations  by  putting  small  voltage  dischargers  on  the  ex¬ 
citer  transfer  bus. 

Recently  it  was  discovered  that  this  spare  exciter 
breaker  was  unnecessary.  The  spare  exciter  in  the 
new  power  house  for  the  Pennsylvania  State  College 
has  been  connected  solidly  to  the  exciter  transfer 
bus.  In  two  larger  plants  now  under  construction  this 
same  scheme  is  being  used. 

The  elimination  of  this  switch  between  the  exciter 
transfer  bus  and  the  si)are  exciter  does  not  reduce  the 


Fig.  1 — Exciter  circuit  with  breaker  between 
exciter  transfer  bus  and  spare  exciter 

Tht.<«  arrangement  requires  dischargers  on  the  bus. 


exciter  without  interrupting  service,  the  two  field  break¬ 
ers  connecting  the  field  of  any  main  unit  to  either  its 
direct-connected  exciter  or  to  the  transfer  bus  should 
not  be  interlocked.  However,  the  field  breaker  connect¬ 
ing  the  field  of  No.  1  unit  to  the  spare  exciter  and  the 
corre.sponding  field  breaker  of  No.  2  unit  should  be  inter¬ 
locked.  This  interlocking  prevents  using  the  spare  ex¬ 
citer  on  more  than  one  unit  simultaneously. 

By  using  additional  auxiliary  switches  in  the  control 
circuit  for  interlocking  these  field  breakers  this  method 
of  interlocking  may  be  extended  to  three  or  more  main 
units. 


Fig.  2 — In  this 
arrangement 
the  spare 
exciter  is 
connected 
solidly  to  the 
bus,  thereby 
eliminating 
the  necessity 
of  voltage 
dischargers 
on  the 
transfer  bus 
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STEPS  IN 
MAKING 

CABLE  TERMINAL 


lead  sheath,  spread  the  individual  con¬ 
ductors  and  protect  each  shielded  phase 
with  a  lead  pipe,  we  will  have  converted 
each  phase  into  a  lead-covered  single¬ 
conductor  cable.  The  three  lead  pipes 
covering  the  three  single  phases  can  then 
he  connected  to  the  sheath  of  the  three- 
conductor  cable  with  a  wiped  branch 
joint,  and  the  other  end  of  each  pipe  can 
l)e  wij*,ed  to  its  respective  terminal. 

The  terminal  ends  of  the  single-con¬ 
ductor  leads  are  made  up  the  same  as 


1.  Adding  new  sheaths 

The  lead  pipe  which  is  shown 
fastened  to  the  top  crossarm  is 
about  to  be  lowered  so  that  the 
splicer  on  the  bottom  arm  cjin 
thread  the  shielded  phase 
throuph  it.  The  other  two  phases 
have  already  been  sheathed  with 
lead  pipes. 


2.  Sleeve  is  then 
brought  up 

The  three  lead  pipes  are 
shown  lowered  over  the  re¬ 
spective  shielded  phases  to 
within  several  feet  of  the 
three-conductor  cable.  The 
lead  pipes  have  an  inside 
diameter  of  2  in.  to  allow  a 
clearance  of  about  i  of  an 
inch  between  the  sector 
.'shaped  phase  and  the  .'♦heath. 


3,  Sleeve  wiped  to 
three-conductor 
cable 


By  E.  F.  NUEZEL 


The  three  -  conductor 
cable  was  wii>ed  to  the 
sleeve  at  the  bottom 
and  the  three  sini^le 
phases  have  their  re¬ 
spective  lead  sheaths 
wiped  to  the  sleeve  at 
the  top. 


Transmission  and  Distribution  Section, 
Columbia  Engineering  &  Management 
Corporation, 

Cincinnati,  Ohio 


IT  IS  generally  agreed  that  for  three-conductor  lead- 
covered  cables  in  the  33-kv.  voltage  class,  terminals 
should  be  of  the  single-conductor  type,  although  three- 
conductor  terminals  of  even  higher  voltage  are  obtainable 
and  are  in  use  in  special  cases.  This  practice  requires 
the  use  of  single-conductor  cable  for  the  terminal  con¬ 
nections  and  a  trifurcated  branch  splice  in  the  last  man¬ 
hole,  or  on  the  terminal  pole,  to  join  the  three-conductor 
and  single-conductor  cables. 

The  construction  of  type  “H”  cable  lends  itself  very 
satisfactorily  to  a  single-conductor  terminal  construction 
which  does  not  necessitate  the  use  of  single-conductor 
cable  and  yet  has  all  of  the  reliability  with  none  of  the 
disadvantages  of  the  present  single-conductor  cable 
method.  It  is  apparent  that  electrically,  a  type  “H” 
thret'-conductor  cable  is  virtually  three  single-conductor 
cables  under  one  lead  sheath,  so  that  if  we  remove  the 


4.  Ready  to  set 
terminal 


The  shielding  tape  and 
the  lead  .‘iheath  ter¬ 
minate  in  a  spun  cop¬ 
per  stress  cone. 
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Conductor  C 
Terminals? 


for  a  type  “H”  single-con¬ 
ductor  cable  with  the  shield¬ 
ing  tape  and  the  lead  sheath 
terminating  in  a  stress  cone. 
'I'he  bottom  wipe  is  made  in 
the  ordinary  manner,  hut  to 
accomplish  the  upper  branch 
wipe,  it  is  necessary  to  make 
a  lead  templet  in  the  field 
to  form  the  crotch  for  the 
three  single  lead  pipes.  I'he 
entire  top  assembly  of  the 
joint  is  floated  with  wiping 
solder  and  roofed  so  as  to 
shed  water.  The  entire  as¬ 
sembly  is  then  filled  with  oil. 
thereby  filling  up  the  s])aces 
between  the  shielded  phases 
and  their  respective  lead 
sheaths.  There  is  no  elec¬ 
trical  hazard  involved  in 


6.  Finished  terminal 


Heavy  double  marlin  lacing.s  and 
lead  strap.s  were  used  to  pro¬ 
tect  the  crotch.  Copper  tubing 
connections  were  instalied  from 
the  sleeve  to  the  ground  to  per¬ 
mit  maintenance  of  oil  in  the 
entire  assembly  from  the  ground 
level  while  the  line  l.s  in  opera¬ 
tion. 


7.  Substation  terminal 


The  construction  used  at  the 
.substation  end  wa.s  similar 
to  that  on  the  pole.  The 
elevation  of  the  joint  is  such 
that  maintenance  of  oil  can 
be  effected  from  the  ground 
at  the  filling  nipple  in  the 
sleeve. 


this  construction,  as  the  metal  tapes  are  at  ground  poten¬ 
tial  and  the  shielded  phases  pass  through  the  wiped  joint 
w’ith  the  mill  jiaper  intact. 

Tyfie  “H  ’  branch  terminal  construction  of  this  type 
was  recently  used  by  the  Dayton  Power  &  Light  Com- 
])any  on  the  terminal  poles  of  the  underground  section 
of  its  33-kv.  Millers  Ford-Overlook  line,  and  also  for 
the  terminal  pole  and  station  terminals  of  its  Stillwater 
substation.  The  actual  construction  of  the  cable  terminal 
work  ofiFered  no  particular  difficulties.  These  installa¬ 
tions  were  cut  into  service  during  the  latter  part  of  1929 
and  have  been  o])erating  .satisfactorily. 

This  construction  is  cheaper  than  the  use  of  single¬ 
conductor  cables  and  eliminates  the  u.se  and  hazard  of  a 
trifurcating  splice  in  the  la.st  manhole  or  on  the  terminal 
])ole.  Sheath  currents  are  eliminated  and  it  is  not  neces¬ 
sary  to  stock  single-conductor  cable. 


5.  Oil-filled 
terminal 
in  place 


^ugusf  SO,  JPSO— ELECTRICAL  WORLD 


399 


Series  armature  resistance  and  shunt  field  control  for  motors  on  12-in.  cold  strip  mills 

Three  160-hp.,  400  to  SOO-r.p.m.  motors  in  tandem.  Armature  control  for  threading-in 
and  field  control  for  running.  (Simplicity.) 


Speed  Controls  for  D.C.  Motors 


The  more  usual  methods  of  obtaining  adjustalile 
sjieed  for  direct-current  motors  are  shunt  field 
control,  shraight  armature  control  with  a  series  re¬ 
sistance,  shunted  armature  control  with  a  series  resist¬ 
ance  and  a  shunt  resistance  and  variable  voltage. 

Adjusting  the  speed  of  a  motor  by  changing  the  current 
in  the  shunt  field  is  a  very  desirable  method  on  account 
of  the  simplicity  of  control  and  the  close  speed  regula¬ 
tion  that  can  l)e  obtained.  The  speed  regulation  from 
no  load  to  full  load  may  he  held  within  the  limit  of  15 
per  cent  without  difficulty,  and  in  cases  where  exception¬ 
ally  close  regulation  is  desired  it  may  oftentimes  he 
held  to  a  much  lower  limit. 

Another  feature  of  this  method  of  control  is  that  the 
horsepower  that  the  motor  is  capable  of  delivering  de¬ 
creases  very  little  as  the  si>eed  of  the  motor  decreases. 
In  most  cases  it  may  he  said  that  for  the  largest  possible 
speed  ranges  the  horse|x)wer  for  the  minimum  speed  will 
he  from  70  to  80  per  cent  of  the  horsepower  the  motor 
is  capable  of  delivering  at  the  highest  sjieed. 

The  efficiency  is  fairly  high,  depending,  of  course, 
upon  the  size  of  the  motor  used,  and  may  he  said  roughly 
to  vary  from  75  per  cent  on  a  1-hp.  motor  to  90  per  cent 
or  even  better  on  a  100-hp.  motor.  The  efficiency  is 
not  constant  throughout  the  range,  hut  for  the  purijose 
of  comparison  with  the  other  methods  of  speed  adjust¬ 
ment  it  may  he  .said  to  remain  approximately  the  same. 

Unfortunately,  however,  the  inherent  characteristics 
of  an  adjustable  speed  motor  are  such  that  a  speed  range 
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By  L  F.  MILLER 

Electrical  Engineer  Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio 

THE  various  methods  of  obtaining 
adjustable  speed  by  the  use  of  direct- 
current  motors  are  well  known  and 
well  understood,  but  there  seems  to 
be  more  or  less  question  as  to  which 
method  is  most  advantageous  for  any 
particular  application.  The  purpose 
of  this  article  is  to  bring  out  more 
clearly  the  advantages  and  disadvan¬ 
tages  of  each  system  so  as  to  make 
possible  the  easier  selection  of  the 
proper  method  for  any  desired 
application. 

of  more  than  six  to  one  is  very  difficult  to  obtain.  It  is 
true  that  there  are  specially  designed  motors,  such  as 
the  Reliance  armature  shifting  motor,  where  a  speed 
range  of  ten  to  one  may  he  obtained,  hut  for  the  iisiiril 
general  ])urpose  motor  the  above  ratio  holds. 
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W'hile  shunt  field  control  lends  itself  nicely  to  many 
applications,  there  are  many  others  where  constant  or 
approximately  constant  horsepower  throughout  the  range 
is  not  required  and  large  speed  range  and  close  regula¬ 
tion  are  not  necessary. 

In  these  cases  straight  armature  control  with  a  series 
resistance  will  many  times  be  found  to  fit  the  require¬ 
ments.  With  this  method  of  control  the  horsepower  the 
motor  is  capable  of  delivering  varies  approximately 
with  the  speed.  The  disadvantages  of  armature  control 
are  obvious.  The  s{x?ed  regulation,  while  very  good  at 
the  high  speed,  becomes  poorer  and  poorer  as  the  speed 
is  decreased,  the  variation  in  speed  at  low  speed  becom¬ 
ing  approximately  ICX)  per  cent  for  a  two  to  one  speed 


small  that  the  low  efficiency  can  be  neglected.  In  these 
cases  smaller  and  lower  cost  motors  can  be  used  and 
good  engineering  would  certainly  indicate  the  use  of 
such  motor  and  control. 

Lower  efficiency  with  armature  shunted 

Shunted  armature  control,  while  listerl  as  a  separate 
method  above,  is  really  a  refinement  of  straight  armature 
control.  In  this  case  a  resistance  of  heavy  carrying 
capacity  and  low  ohmic  value  is  connected  across  the 
armature.  The  result  of  this  change  is  a  lowering  of  the 
efficiency  over  that  obtained  with  straight  armature  con¬ 
trol.  since  not  only  is  there  a  voltage  loss  due  to  the 
.series  resistance  Imt  there  is  also  lost  all  of  the  current 


Shunt  field  control  on  reversing  planer  motor 

C5  hp.,  250  to  1,000  r.p.m.  A  60-in.  x  48-in.  x  16-ft.  planer.  A  field 
rheostat  is  used  for  each  direotit)n  of  planer.  (Close  regulation.) 


range,  200  per  cent  for  a  three  to  one  sjieed  range  and 
proportionately  higher  as  the  speed  range  increases. 

Another  undesirable  feature  is  the  fact  that  when 
operating  at  the  minimum  speed  an  increased  torque  re¬ 
quirement,  such  as  the  motor  is  perfectly  able  to  handle 
nionientarily,  is  easily  sufficient  to  stall  the  motor.  For 
example,  a  motor  operating  at  one-third  off  the  base  or 
high  speed  would  be  stalled  by  a  torque  requirement  50 
per  cent  in  excess  of  the  normal  requirement. 

A  still  further  disadvantage  is  the  reduction  in  effi¬ 
ciency  at  low  speeds.  Since  the  voltage  across  the  arma¬ 
ture  is  reduced  by  passing  the  armature  current  through 
a  resistance,  it  can  be  easily  seen  that  with  a  minimum 
speed  of  one-half  that  of  the  base  speed  the  over-all  effi¬ 
ciency  is  cut  to  50  per  cent  by  the  control  alone. 

In  spite  of  these  apparent  drawbacks,  there  are  appli¬ 
cations,  such  as  fans  and  blowers,  where  a  large  speed 
tango  is  not  desired,  clo.se  sjieed  regulation  is  unneces¬ 
sary  and  where  the  load  at  the  minimum  speed  is  so 


which  is  being  passed  by  the  shunt  resistance.  This,  of 
course,  is  a  disadvantage,  but  to  offset  this  the  speed  reg¬ 
ulation  becomes  considerably  better,  the  amount  depend¬ 
ing  upon  the  amount  of  current  carried  by  the  shunting 
resistance  as  compared  with  that  passing  through  the 
armature. 

Because  of  the  rather  obvious  difficulty  of  changing 
the  series  resistance  and  the  resistance  shunted  across 
the  armature  at  the  same  time  and  in  proper  proportions, 
this  type  of  control  does  not  lend  itself  to  an  applica¬ 
tion  where  a  multitude  of  speeds  is  desirable,  but 
rather  is  indicated  where  only  a  few  speeds  lower  than 
the  base  speed  are  required. 

Variable  voltage  advantageous  but  expensive 

The  variable-voltage  method  of  control,  as  the  name 
implies,  makes  use  of  the  scheme  of  changing  the  arma¬ 
ture  voltage  on  the  motor  in  order  to  accomplish  the  de¬ 
sired  change  in  speed.  For  this  two  sources  of  direct- 
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Series 
armature 
resistance 
for  motor 
on 

ventilating 

fan 

25  hp.,  190  to 
240  r.p.ni.  (Sim¬ 
plicity.) 


Shunted  armature 
resistance  and  shunt  field 
control  on  motor  for 
wire  drawing  block 

Main  speed  changes  by  shunt 
iield.  Shunted  armature  resist¬ 
ance  for  threading-ln  at  low 
speeds. 


Shunt  field 
control  on  motor 
driving  scrubber 
for  cleaning 
sheet  steel 

5  hp.,  400  to  1,600 
r.p.m.  (Simplicity.) 


Special  design  motor  for 
speed  changes  without 
external  control 

Armature  is  shifted  axially 
and  air  gap  changed  to  give  ten 
to  one  speed  control  and  con¬ 
stant  horsepower. 
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current  supply  arc  necessary,  one  a  constant  potential 
supply  and  the  other  a  supply  on  which  the  potential  may 
lie  varied  at  will. 

In  its  simplest  form  it  consists  of  a  motor  supplying 
the  motive  power  to  a  machine,  a  motor-generator  set 
supplying  the  power  at  variable  voltage  to  drive  the 
motor  and  a  constant-potential,  direct-current  source 
exciting  both  the  driving  motor  and  the  generator  of 
the  motor-generator  set.  This  exciting  source  may  con¬ 
veniently  be  an  exciter  attached  to  the  motor-generator 
.set  if  no  other  constant  potential  source  is  available. 

The  disadvantage  of  the  variable-voltage  method  of 
control  is  the  apparent  exjiense  compared  to  the  expense 
of  other  methods.  However,  in  many  cases  this  ex¬ 
pense  is  more  a])parent  than  real.  Many  times  in 
checking  the  actual  over-all  cost  of  an  application  it  has 
been  found  that  while  the  electric  machinery  necessary 
for  the  variable-voltage  control  seemed  higher  in  cost 
than  that  required  for  other  methods,  the  over-all  cost 
was  the  same  or  less.  It  would  seem,  therefore,  that 
on  an  application  which  can  make  use  of  the  advantages 
of  this  method  of  control  serious  consideration  should 
l)e  given  before  discarding  it  on  account  of  the  appar¬ 
ently  higher  cost. 

This  method  of  obtaining  adjustable  speed  has  many 
advantages.  The  method  of  adjusting  the  motor  speed 
is  just  as  simple  as  that  of  shunt-field  control,  con¬ 
sisting,  as  it  does,  of  a  field  rheostat  in  the  shunt  field 
of  the  generator.  I'he  speed  regulation  from  no  load  to 
full  load  can  l>e  held  very  close  at  the  high  speed  and 
need  not  greatly  exceed  that  which  might  he  reasonably 
desired  at  the  low  speed.  The  speed  range  may  be 
very  much  greater  than  that  which  it  is  practical 
to  obtain  with  other  methods  of  control.  Ten  to  one 
range  is  quite  frequently  used,  and  fifteen  to  one  and 
even,  under  favorable  conditions,  twenty  to  one  is  not 
impossible. 

Another  advantage  and  oftentimes  a  very  important 


Shunt  fielcf  control 


0  400  800  V?00  1,600 

RP.M. 

Approximate  data  on  20-hp.,  1,800-r.p.m.  motor 
with  speed  controls  available 


advantage  of  this  form  of  control  is  that  it  may  be  used 
with  no  additional  equipment  in  plants  where  nothing 
hut  alternating  current  is  available.  The  horsepower 
which  the  motor  is  capable  of  delivering  varies  almost 
directly  with  the  speed.  The  efficiency  at  high  speed 
is  lower  than  any  other  form  of  control  and  at  low  speed 
is  higher  than  series-armature  control  and  low'er  than 
shunt-field  control. 


Variable  voltage  control  on  motors  for  two  super-calenders  for  finishing  paper 

75  hp.,  50  to  450  ft.  per  minute  paper  speed,  575-r.p.m.  motors.  (Close  speed  regrulation. ) 
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Schematic  diagram  with  motor  speed  control 
of  several  types 

(a)  Shiint-fleld,  (b)  armature  series  resistance,  (c)  shunted 
and  series  armature  resistance,  (d)  variable  voltage. 

It  is  not  intended  to  imply  that  any  one  method  of 
control  is  superior  to  all  of  the  others  for  general  usage. 
On  the  other  hand,  no  hard  and  fast  rule  can  be  set  up 
as  a  guide  to  proper  selection.  Each  application  must 
he  considered  as  an  individual  case  and  every  detail 
examined  before  a  decision  can  be  reached  as  to  which 
method  or  which  cotnhination  of  methods  of  control 
should  l)e  selected. 

T  T  T 

Power  Sales  Increased 
in  Norway  by  Lower  Rates 

Norwegian  experience  corresponds  with 
American  experience  as  discussed  in 
recent  issue  of  “Electrical  World”* 

By  T.  NORBERG  SCHULZ 

Director  of  State  FJectricity,  Oslo,  Xorzoay 

That  rate  reductions  stimulate  the  u.se  of  electricity 
and  that  new  markets  are  opened  for  the  sale  of 
electricity  by  such  reductions  is  well  known  and  are 
several  times  pointed  out  by  different  writers.  The 
author  of  this  article  has  atteinjited  to  find  out  an  ap¬ 
proximative  relation  between  the  sale  rates  and  the 
consumption  of  ek'ctricity  and  has  for  this  purpose 
studied  a  general  empirical  law  for  judging  this 
relation. 

I  have  found  it  of  interest  to  compare  the  results  ob¬ 
tained  by  E.  L.  Zuck  in  his  recent  article  in  Elixtrical 
World  with  the  empirical  law  pro])osed  by  the  writer 
and  hope  to  find  some  interest  among  the  readers  of  the 
Electrical  World  by  shortly  referring  to  this  compari- 
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son.  It  is  necessary  to  remember  that  both  examinations 
are  worked  out  by  very  different  methods  and  that  the 
material  at  hand  is  derived  from  two  different  countries, 
where  the  conditions  for  consumption  and  sale  of  elec¬ 
tricity  are  very  different. 

Mr.  Zuck  has  discussed  the  increase  of  the  kilowatt- 
hour  consumption  by  reason  of  decreased  rates  and  has 
found  the  relation  given  in  his  Fig.  1  by  using  the  data 
from  40  companies.  As  a  general  result  he  points  out 
that  the  experience  from  the  five-year  period  1924  t» 
1928  shows  that  a  1  per  cent  decrease  in  rate  yields  a 
2  per  cent  increase  in  kilowatt-hour  sales  per  customer. 

The  writer’s  equations  are  the  following: 

Eh  =  a  . . . 1 

where  Eh  is  the  average  revenue  per  kilowatt  of  the  total 
maximum  load,  U  is  the  average  revenue  per  kilowatt- 
hour  and  a  and  k  are  constants.  This  curve  is  given  the 
name  of  characteristic  curve. 

The  relation  between  the  average  revenue  per  kilowatt- 
hour  sold  (U)  and  the  maximum  load  per  inhabitant 
(Lm) — that  is.  the  total  maximum  lead  on  the  system 
divided  by  the  number  of  people  in  the  distribution  ter¬ 
ritory — is  called  the  consumption  curve  and  is  ex¬ 
pressed  l)v  the  ecpiation : 

L„,  =  hlii . 2 

where  b  and  /  are  con.stants. 

The  kilowatt-hour  consumption  per  inhabitant  per 
year  (y)  should  then  be: 

.V  =  ILl  =  abU^+i-' .  3 

.Assume,  for  example,  that  five  people  are  served  as 
fine  customer  on  the  average,  then  the  average  yearly 
consumption  per  customer  should  be : 

y'  =  5  o  t  ’ . 4 

The  latest  data  of  the  Norwegian  Electricity  Works 
gives  the  following  average  equation  : 

Eh  =  1.450 /i"  * 

L,„  =  0.01  !i  -  * 

where  the  values  of  Eh  and  U  are  in  Norwegian  kroner. 

If  values  arc  in  dollars  the  equation  becomes: 

Eh  =H2S!r 

L,n  =  0.0024  U  -  ' 

If  these  values  are  used  in  equation  (4)  then: 

y'  =  9.9  /j  -  ’  * . 5 

In  the  accompanying  table  are  given  values  of  y^  for 
different  values  of  U  and  these  may  be  compared  for  the 
American  values  of  Mr.  Zuck  in  Fig.  1  of  his  article. 
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Comparing  the  numbers  in  the  accompanying  table 
with  Fig.  1  of  the  Zuck  article  it  will  be  found  that  there 
is  a  general  conformity,  and  this  is  worth  noting  because 
the  general  working  conditions  in  the  United  States  and 
in  Norway  are  very  different.  In  Norway  flat  rates 
are  generally  used  and  very  cheap  prices,  while  meter 
rates  more  generally  are  used  in  the  United  States. 
There  are  also  other  circumstances  through  which  the 
increase  in  kilowatt-hours  is  influenced. 

If  it  is  calculated  by  equation  5,  the  number  of  kilo¬ 
watt-hours  yearly  that  could  be  delivered  per  customer 
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for  the  sale  prices  0.08  and  0.06  cent  per  kilowatt-hour, 
we  find  in  the  table  the  numbers  340  and  505. 

If  we  take  the  average  for  the  twenty  companies  3  to 
32  in  Table  I  in  the  article  by  Mr.  Zuck  we  find  that 
there  was  used  per  customer  per  year  in  1924  about  366 
and  in  1928  about  517  kw.-hr.  The  average  rate  per 
kilowatt-hour  was  in  the  same  years  respectively  8.2  aivl 
6.8  cents. 

It  is  interesting  to  note  that  the  accompanying  table 
gives  approximately  the  same  result  as  pointed  out  by 
Mr.  Zuck,  i.e.,  that  1  per  cent  decrease  in  rates  yields 
about  2  per  cent  increase  in  kilowatt-hours  per  customer. 

T.  ▼  T 

Lightning  Shatters  Grounded 
as  Well  as  Ungrounded  Poles 

D.\M.\GE  caused  by  lightning  strokes  to  poles  and 
cross-arms  seems  to  hear  little  relation  to  the 
presence  or  absence  of  ground  wires,  in  the  experience 
of  maintenance  engineers  of  the  Southeastern  Division, 
N.E.L.A.  Eor  the  last  three  years  the  Florida  Power 
S:  Light  Company  has  been  making  an  annual  survey  of 
pole  and  cross-arm  shattering.  Its  records  show  that  its 
14,000  poles,  317  grounded  poles  and  109  ungrounded 
poles  have  been  damaged  somewhat.  About  half  of  these 
have  had  to  he  re])laced. 

'I'he  Alabama  l^ower  Company  reported  that  it  loses 
about  fifteen  poles  per  year  from  shattering,  out  of  about 
25,000  in  service  at  1 1 ,000  volts.  These  poles  do  not 
have  ground  wires,  and  since  some  of  the  poles  are  shat¬ 
tered  without  damage  to  wires  or  insulators,  the  com¬ 
pany  does  not  feel  jirstified  in  putting  ground  wires  on 
its  ])oles. 

Other  companies  reported  smaller  losses,  both  of 
grounded  and  ungrounded  poles,  and  questioned  the 
value  of  ground  wires  in  affording  protection  against 
shattering.  This  subject  was  recommended  to  the  over¬ 
head  systems  committee  for  further  study. 

▼  T  T 

Italy  Uses  Concrete  Poles 
for  220-Kv.  Transmission 

IN  UPPER  Italy  a  220-kv.  transmission  line,  one 
section  of  which  is  suspended  on  centrifugally  formed 
concrete  poles,  was  recently  placed  in  operation.  This 
is  said  to  be  the  first  time  that  a  high-voltage  line  has 
heen  carried  on  poles  of  this  type,  according  to  the 
fJektrotechnische  Zeitschrift. 

The  line  belongs  to  the  Societa  Idroelettrica  Piemonte 
at  Turin  and  transmits  energy  from  the  Eisack-Brixon- 
Bozen  hydro  development  to  the  Po  plane.  The  section, 
vvhich  is  carried  on  the  new  type  of  concrete  poles,  is 
45.2  miles  long. 

In  this  line  there  are  three  cables,  each  v/ith  a  cross- 
section  of  750,000  circ.mil,  serving  as  main  conductors 


and  two  galvanized-stcel  cables,  with  a  cross-section  of 
140,000  circ.mil,.  serving  as  ground  conductors.  The 
phase  spacing  is  23.8  ft.,  the  minimum  distance  from 
bottom  of  sag  to  ground  26.2  ft.  and  the  average  span 
is  853  ft. 

A  total  of  290  structures,  each  consisting  of  two  poles 
and  a  horizontal  member,  the  latter  beingtalso  of  centrif¬ 
ugally  formed  concrete,  is  used.  These  are  connected  by 
means  of  strong  split  concrete  headpieces.  On  the 
standard  structure  the  poles  have  an  over-all  length  of 
69  ft.  and  a  free  height  of  62.5  ft.  Each  pole  is  designed 
for  a  top  pull  of  2,750  Ih.,  with  a  safety  factor  of  three, 
rhe  top  diameter  is  12  in.  and  the  bottom  22.5  in.  The 
horizontal  member  has  a  round  cross-section  with  a 
diameter  of  13  in.  and  a  length  of  49.2  ft. 

The  total  weight  of  the  structure  is  31,500  lb.  The 
dead-end  structure  is  made  up  of  four  poles,  two  two- 
pole  structures,  and  has  a  total  weight  of  86,900  lb.  The 
dead-end  poles  are  designed  for  a  top  pull  of  5,940  lb. 
with  a  safety  factor  of  five. 

The  poles  were  manufactured  at  the  Mori  plant  of 
the  Societa  Cementi  Cirmati  Centrifugati  at  Trieste  by 
a  method  which  was  invented  in  Germany  25  years  ago 
and  were  installed  by  that  company. 


T  T  T 


READERS'  FORUM 


Getting  Business^  Managers 
and  Stockholders 

To  the  Editor  of  the  Elfxtrtcal  World: 

I  have  been  very  much  interested  in  reading  your  edi¬ 
torial  “Away  with  Commercial  Complacency.”  I  find 
that  there  is  again  developing  a  strong  feeling  among 
operating  i)eople  that  money  sj^ent  for  merchandising  is 
largely  waste,  and  that  it  would  be  very  much  l)etter  to 
let  the  public  come  as  it  will,  meanwhile  sitting  back  and 
taking  things  as  they  are,  without  any  forcing  or  high- 
l^ressure  efforts. 

I  also  find  among  many  rate  experts  a  growing  belief 
that  the  stockholders  of  public  utilities  have  nothing  to 
gain  by  the  inauguration  of  so-called  inducement  rates. 
In  a  number  of  places  apparently  the  inducement  rates 
only  induce  the  use  of  such  an  amount  of  increased  cur¬ 
rent  as  can  be  had  without  any  increase  in  customers’ 
bills,  a  situation  which,  of  cour.se,  means  that  the  utility 
merely  furnishes  more  energy  for  no  greater  amount  of 
revenue.  If  the  cost  of  furnishing  the  increased  energy 
exceeds  the  economies  which  have  l)een  develo])ed  in  the 
meantime  in  materials,  labor  and  capital  cost,  the  utility 
actually  is  out  of  jxKket.  or,  in  other  words,  that  much 
closer  to  no  profit  at  all,  or  bankruptcy. 

I'here  are  a  numl)er  of  the  older  and  more  experienced 
l>eople  in  the  industry  who  regard  all  of  the  efforts  of 
the  past  decade  for  increased  business,  merchandising, 
and  the  like,  as  a  lot  of  useless  expense,  and  who  claim 


August  ELECTRIC  AL  WORLD 


405 


tliat  two-thirds  of  the  business  which  has  l)een  secured 
by  these  methods  would  have  come  anyway  without  any 
cash  outlay,  or  without  rousing  the  ill  will  of  electrical 
contractors,  hardware  dealers,  department  stores,  and 
others  who  feel  that  merchandising  by  light,  heat  and 
lK)wer  companies  is  unfair  competition.  It  is  these  mer¬ 
chandising  efforts,  moreover,  which  have  been  largely 
res|X)nsible  for  stirring  up  much  of  the  public  agitation 
against  the  industry,  so  that  our  efforts  to  grow  have  too 
often  resulted  in  widespread  resentment. 

Often  recently  there  has  developed  in  the  industry  a 
group  bowing  to  the  agitation  typified  by  the  insurgents 
in  the  United  States  Senate,  who  believe  that  the  job  of 
the  utilities  is  to  give  increased  service  and  raise  the 
standard  of  living,  whether  there  is  any  profit  in  it  for 
the  stockholders  or  not.  I  find  that  a  good  many  invest¬ 
ors  in  public  utility  securities  are  fearful  that  this  ten¬ 
dency  may  become  a  keynote  of  our  policy,  and  hence 
they  are  loath  to  give  us  any  more  of  their  money,  and 
are  actually  considering  whether  they  should  not  take 
out  all  that  they  now  have  in.  This,  of  course,  was  the 
attitude  toward  the  railroads  during  the  decade  from 
1906  to  1916,  which  ultimately  almost  resulted  in  com¬ 
plete  government  ownershij)  and  operation. 

Three  classes  of  managers 

At  present  there  are  three  classes  of  managers  in  the 
utility  industry  as  I  analyze  it : 

b'irst — Those  who  represent  many  widely  distributed 
stockholders  and  who  work  entirely  for  .salaries  with 
more  or  less  institutionalized  companies.  These,  if  young 
and  progressive,  are  interested  in  expanding  the  enter¬ 
prise,  giving  as  much  service  as  possible  without,  if  it 
can  be  avoided,  reducing  the  divi(lends  which  are  being 
paid,  but  having  little  or  no  desire  to  increase  dividends. 
If  they  are  older,  they  are  much  the  same  except  that 
they  have  lost  the  desire  to  exj^and  and  are  entirely 
satisfied  if  they  can  be  let  alone  and  not  bothered. 

Second — Those  who  are  employed  by  bankers  and 
s|)eculators  who  are  solely  interested  in  profits,  and  quick 
profits  at  that ;  who  have  little  or  no  interest  in  the  ulti¬ 
mate  success  of  the  public  utility  industry,  whether  the 
public  is  well  served  or  not,  or  anything  else  except  such 
matters  as  will,  during  their  continuance  in  position,  per¬ 
mit  them  to  realize  the  largest  profits  on  the  stock  they 
have  lx)ught  or  the  warrants  they  own.  These  interests 
are  possibly  desirous  of  selling  as  much  of  their  holdings 
to  the  general  public  as  will  show  most  profitable  returns, 
and  at  the  same  time  allow  them  to  retain  dominating 
positions  on  the  boards  of  directors,  so  that  they  may 
control  the  banking  and  other  large-scale  profit-making 
]X)ssibilitics  of  the  future,  without,  however,  as'^uming 
any  of  the  responsibilities  for  fundamentally  successful 
and  profitable  oj)erations  from  the  standjxjint  of  stock¬ 
holders,  customers  and  employees. 

I'hird — Owner-managers  who  have  spent  the  best  years 
of  their  lives  building  up  the  enterjirises  of  which  they 
are  now  in  charge  or  in  which  they  have  controlling  in¬ 
terests,  who  oi)erate  their  properties  as  closely  as  they 
can  as  though  they  were  private  businesses,  with  due 
regard,  however,  for  what  is  called  enlightened  self- 
interest,  which  requires  that  they  shall  consider,  as  is 
true  of  all  successful  businesses : 

1.  The  interest  of  their  customers  with  whom  they  carry  on 
business  and  from  whom  they  derive  the  funds  with  which  they 
pay  the  wa^es  and  secure  the  continued  interest  and  co-opera¬ 
tion  of  their  employees. 


2.  The  interests  of  the  investors  wlio  hold  their  debt  securi¬ 
ties,  their  quasi-partners  who  own  preferred  stock,  and  their 
full  partners  who  own  general  equity  securities,  take  the  great¬ 
est  risk  and  in  return  expect  to  share  the  remaining  profits 
in  such  amounts  as  can  and  ought  to  be  withdrawn  from  the 
business  w’ithout  impairing  its  future  success,  but  in  any  case 
as  large  as  such  investors  could  reasonably  expect  in  any  other 
kind  of  enterprise. 

3.  The  necessity  of  keeping  all  these  investors,  including  all 
their  own  partners,  as  well  satisfied  as  possible. 

This  third  class  of  owner-managers,  however,  who  are 
individually  minded,  are  not  in  agreement  with  the 
extreme  socialistic  reform  element  which  believes  that, 
regardless  of  anything  else,  the  interest  of  the  general 
]niblic  shall  be  the  first,  even  though  the  business  becomes 
bankrupt.  In  fact,  many  of  the  socialists  wish  it  would 
become  bankrupt  so  it  could  be  handled  in  accordance 
with  the  tenets  of  state  socialism.  Such  managers  are 
subjected  to  the  harassment  and  criticism  of  the  other 
classes — on  the  one  hand,  the  si)eculative  group,  which 
resents  their  indifference  and  refu.sal  to  hand  over  large 
concessions  on  financing,  and  which  is  also  fearful  that 
they  may  take  exception  to  some  of  the  principles  and 
viewpoints  of  such  groups  whose  interests  in  the  indus¬ 
try  are  necessarily  not  of  long  duration  and  continuing 
character,  but  have  more  nearly  to  do  with  immediate 
profits,  and,  on  the  other  hand,  the  institutional  group 
who  are  fearful  that  the  individualistic  managers  will 
stir  up  the  politicians  and  di.sciples  of  state  socialism, 
and  even  the  public  generally,  by  their  independent  atti¬ 
tude  and  by  their  insistence  iqxjn  the  property  rights  of 
themselves  and  their  stockholders  to  a  reasonable  profit 
before  they  begin  to  dispense  concessions  in  the  way  of 
reduced  rates  or  increased  service  beyond  what  is  eco¬ 
nomically  warranted,  even  though  demanded  by  public 
agitation  led  by  demagogic  ]X)liticians. 

I  should  be  very  much  interested  if  you  could  develop 
some  comment  and  study  by  thoughtful  persons  along 
the  line  of  the  foregoing  in  the  Electrical  World.  I 
think  this  would  have  a  lot  more  effect  than  many  of 
the  generalities  with  which  the  literature  about  the  indus¬ 
try  is  so  im])regnated. 

Stockholders  resent  large  expenditures 
for  advertising 

During  the  next  year  or  two  there  is  going  to  be  a 
strong  drive  on  the  part  of  the  public  and  from  within 
the  industry  against  the  large  expenditures  which  are 
now  being  made  in  connection  with  inducing  the  greater 
use  of  current,  load  building,  and  heavy  expenses  which 
have  to  be  incurred  to  aid  business  which  is  thus  secured. 
Many  letters  are  received  from  stockholders  who  resent 
the  large  exi>enditures  which  are  being  made  for  adver¬ 
tising,  both  general  and  specific,  particularly  the  former. 
It  seems  impossible  to  educate  stockholders  to  the  idea 
that  if  the  business  i.s  to  grow  it  must  have  increased 
capital  and  that  support  cannot  be  had  from  investors, 
either  those  who  are  already  stockholders  or  those  who 
are  strangers  to  the  enterprise,  unless  interest  is  induced 
and  retained,  and  this  can  only  be  done  through  adver 
rising,  which  costs  money.  Furthermore,  securities  have 
been  unloaded  to  a  considerable  extent  on  thousands  of 
individual  investors  who  are  blindly  disgusted,  without 
much  about  why  and  how,  with  the  recent  decline  in 
l)rices  and  the  small  (lividends  which  they  currently  re¬ 
ceive  on  their  investments. 

A  UTILITY  EXECUTIVE. 
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Men  of  the  Industry 


Utah  Utility  Announces 
Personnel  Changes 

IC.  R.  Owen,  who  has  been  manager 
of  the  Utah  Power  &  Light  Company’s 
Logan  division  for  the  past  seventeen 
years,  has  been  transferred  to  the  com¬ 
pany’s  general  offices  at  Salt  Lake  City. 
Mr.  Owen’s  successor  is  James  A. 
Bl'li.ock,  who  for  the  past  nine  years 
has  been  chief  clerk  of  the  company’s 
Provo  division.  The  company’s  Logan 
division  headquarters  will  also  be  moved 
from  Logan,  Utah,  to  Preston,  Idaho, 
owing  to  a  change  in  territorial  bounda- 
rie-.  as  between  its  Logan  and  Ogden 
divisions,  which  made  Preston  a  more 
centralized  location  for  Logan  division. 
James  F.  Orr,  who  has  been  manager 
of  the  Utah  Power  &  Light  Company’s 
Ogden  division  for  the  past  three  years, 
is  leaving  September  1  to  become  com¬ 
mercial  manager  of  the  United  Gas 
Corporation,  with  headquarters  at  Hous¬ 
ton.  Tex.  Leslie  W.  Nims,  manager 
of  the  company’s  Provo  division  for  the 
past  three  years,  succeeds  Mr,  Orr  at 
Ogden.  William  A.  Huckins,  who 
has  been  sales  superintendent  of  the 
Ogden  division  for  about  ten  years,  is 
promoted  to  the  position  of  manager  of 
the  Provo  division  to  succeed  Mr.  Niras, 

T 

F..  D.  Hurt  has  been  placed  in  charge 
of  the  Auburn  (Ala.)  district  recently 
estalilished  by  the  Alabama  Power 
Company. 


Company  at  East  Pittsburgh  and  with 
the  Westinghou.se  Lamp  Company  at 
Bloomfield,  N.  J.  It  was  when  Stone  & 
Webster  took  over  the  Virginia  prop¬ 
erties  that  Mr.  Ross  was  assigned  to  the 
distribution  engineering  department  of 
the  Virginia  Electric  &  Power  Company. 

T 

B.  H.  Peck  Chief  Engineer  of 
U tility  Commission 

Bert  H.  Peck,  well-known  engineer, 
has  been  selected  by  the  Public  Utilities 
Commission  of  the  District  of  Columbia 


construction  work  of  a  varied  nature. 
From  1914  to  1919  he  was  identified 
with  the  Illinois  Public  Utilities  Com¬ 
mission,  now  known  as  the  Illinois  Com¬ 
merce  Commission,  in  the  capacity  of 
electrical  engineer.  In  1919  he  became 
general  manager  of  the  Southern  Illinois 
Light  &  Power  Company,  which  was 
later  merged  with  other  properties  to 
form  the  Illinois  Power  &  Light  Cor¬ 
poration.  He  remained  with  the  new 
organization  in  charge  of  its  southern 
Illinois  properties  with  the  title  of  gen¬ 
eral  manager  of  the  Southern  Illinois 
division.  In  1927  he  joined  the  Allied 
Chemical  &  Dye  Corporation  as  assist¬ 
ant  general  manager  of  the  Solvay 
Process  Company,  remaining  until  1929. 
Since  that  time  he  has  been  engaged  in 
various  engineering  undertakings.  Mr. 
Peck  is  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  of 
other  technical  societies. 

T 

Eugene  Mohr,  Maquoketa,  Iowa,  has 
been  named  manager  of  the  Maquoketa 
district  for  the  Iowa  Electric  Company, 
to  succeed  M.  A.  Harrison. 

• 

James  L.  Davidson,  who  has  been 
handling  transportation  sales  work  in 
the  Norfolk  district  of  the  Virginia 
Electric  &  Power  Company,  has’  been 
made  sales  manager  at  Suffolk  to  suc¬ 
ceed  F.  U.  Ross,  now  district  manager 
at  Williamsburg.  Mr.  Davidson  has 
been  connected  with  the  Virginia  utility 
since  1927. 

• 

R.  H.  Thomson,  who  served  as 
Seattle  city  engineer  under  a  number  of 
administrations  prior  to  1912,  again  has 
been  named  city  engineer  to  succeed 
William  D.  Barkhuff,  who  was  killed  in 
an  automobile  accident  in  July.  The 
appointment  was  made  by  Mayor  Frank 
Edwards  and  was  unanimously  con¬ 
firmed  by  the  City  Council.  Mr. 
Thomson  is  74  years  of  age  and  served 
as  Seattle  city  engineer  from  1892  to 
1911.  He  fought  for  the  acquisition  of 
Cedar  River  as  Seattle’s  water  supply, 
and  among  other  projects  with  which 
he  was  identified  in  pa.st  administrations 
were  the  Denny  Hill,  Jackson  Street, 
Second  and  Third  Avenue  regrades  and 
the  North  Trunk  sewer  tunnel.  Since 
leaving  the  service  of  the  city  in  1911, 
Mr.  Thomson  has  been  engaged  in 
private  practice  as  consulting  engineer. 
He  also  served  one  term  as  Seattle  City 
Councilman. 
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Rov  T.  Porter,  formerly  assistant 
manager  of  the  Macon  division  of  the 
Georgia  Power  Company,  has  been  ap¬ 
pointed  assistant  division  manager  of 
the  Columbus  division.  A  graduate  of 
the  Al.abama  Polytechnic  Institute,  Mr. 
Porter  was  associated  with  the  Alabama 
Power  Company  before  joining  the 
Georgia  utility  in  1927  as  superintendent 
of  the  Dublin  division. 


F.  U.  Ro.ss,  formerly  sales  manager 
of  the  Virginia  Electric  &  Power  Com¬ 
pany  at  ."^ffolk,  has  been  appointed 
manager  of  the  Williamsliurg  district  of 
the  Richmond  division  to  succeed  W.  P. 
Venable,  who  resigned  to  join  the  West¬ 
ern  Public  Service  Company  at  Scotts 
Bluft,  Neb.  Upon  receiving  his  E.E. 
<legrto  from  Tri-State  College  of  Engi¬ 
neering  at  Angola,  Tnd.,  he  served  his 
electiical  apprenticeship  with  the  West- 
inghouse  Electric  &  Manufacturing 


to  fill  the  position  of  chief  engineer, 
recently  created.  The  duties  of  this 
office  are  to  act  as  head  of  the  commis¬ 
sion’s  engineering  organization,  plan 
and  organize  the  work  of  the  engineer¬ 
ing  department,  supervise  the  service, 
valuation  and  inspection  branches  of 
the  engineering  force,  inspect  all  new 
construction  and  make  reports  to  the 
commission  on  rates,  valuation,  de¬ 
preciation  and  service,  draft  engineer¬ 
ing  reports,  and  similar  activities.  With 
his  broad  background  of  engineering 
training  and  practical  experience,  Mr. 
Peck  is  well  equipped  to  handle  this 
formidable  array  of  tasks. 

A  graduate  of  the  University  of  Wis¬ 
consin  in  electrical  engineering,  class  of 
1906,  Mr.  Peck  spent  two  years  in  the 
employ  of  the  Illinois  Bell  Telephone 
Company  in  its  engineering  department 
and  six  years  in  the  employ  of  D.  C. 
and  William  Jackson,  consulting  en¬ 
gineers,  engaged  upon  valuation  and 
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R,  B.  Johnston,  for  many  years  a 
member  of  the  editorial  staff  and  later 
on  the  advertising  staff  of  the  Journal 
of  Commerce,  has  resigned  to  become 
director  of  publicity  for  the  Puget 
Sound  Power  &  Light  Company, 
Seattle,  Wash. 

• 

Dugald  C.  Jackson,  Jr.,  for  five 
years  iiead  of  the  department  of  mechan¬ 
ical  and  electrical  engineering  in  the 
Speed  Scientific  School  of  the  Univer¬ 
sity  of  Louisville,  has  been  appointed 
head  of  the  department  of  electrical 
engineering  in  the  University  of  Kansas. 
Previous  to  his  association  with  the 
teaching  staff  of  the  University  of  Louis¬ 
ville,  Professor  Jackson  was  for  two 
years  assistant  professor  in  charge  of 
electrical  engineering  at  Trinity  College, 
Duke  University,  Durham,  N.  C.  He 
liolds  degrees  from  Harvard  University 
and  from  the  Massachusetts  Institute  of 
'I'echnology,  where  his  father  is  head  of 
the  department  of  electrical  engineering. 

• 

Theodore  Dreier,  graduate  of  Har¬ 
vard,  and  for  the  past  five  years  an 
electrical  engineer  at  the  General  Elec¬ 
tric  Company  in  Schenectady,  N.  Y., 
has  been  appointed  assistant  professor 
of  physics  at  Rollins  College  for  the 
coming  year.  He  will  fill  a  vacancy 
caiKsed  by  the  death  of  Dr.  William  S. 
Franklin  in  June.  Mr.  Dreier  wi>s 
graduated  from  Harvard  with  an  A.B. 
(legree  in  1923  and  from  the  Harvard 
Engineering  School  with  the  degree  of 
S.B.  in  electrical  engineering  in  1925. 
He  joined  the  engineering  staff  of  the 
Cieneral  Electric  Company  in  1925. 

• 

J.  B.  Brokaw,  recently  chief  engineer 
of  the  Eastern  Oregon  Light  &  Power 
Company,  Baker,  Ore.,  has  resigned  to 
accept  the  position  of  assistant  manager 
with  the  Peoples  West  Coast  Hydro- 
Electric  Corporation,  California  Public 
Service  Company  and  Western  States 
Utilities  Company  with  headfiuarters  in 
Portland,  Ore.  These  companies  are 
subsidiaries  of  the  Peoples  Light  & 
Power  Company,  New  York.  Mr. 
Brokaw  has  a  background  of  extensive 
practical  engineering  experience  ob¬ 
tained  with  many  utility  companies,  in¬ 
cluding  the  Berlin  Light,  Heat  &  Power 
Company,  Berlin,  Wis. ;  the  Common¬ 
wealth  Electric  Company,  Chicago:  the 
Idaho  Consolidated  Power  Company, 
and  the  Northern  States  Power  Com¬ 
pany.  He  joined  the  Eastern  Oregon 
Light  &  Power  Company  as  division 
manager  at  La  Grande,  Ore.,  in  1921. 
Mr.  Brokaw  is  a  member  of  tbe  Ameri¬ 
can  Institute  of  Electrical  Engineers, 
tbe  Professional  Engineers  of  Oregon 
and  is  active  in  the  engineering  section 
of  the  Northwest  Electric  Light  & 
Power  Association. 


W.  A,  Buchanan  Heads  Accident 
Prevention  Committee 

Walter  A.  Buchanan,  district  man¬ 
ager  of  the  Appalachian  Electric  Power 
Company  at  Welch,  W.  Va.,  has  been 
appointed  chairman  of  the  national 
accident  prevention  committee  of  the 
National  Electric  Light  Association. 
Mr.  Buchanan  entered  the  manufactur¬ 
ing  branch  of  the  electrical  industry  in 
1919  as  an  employee  of  the  General 
Electric  Company  at  Schenectady.  Sub¬ 
sequently  be  engaged  in  test  work  there 
and  at  the  Pittsfield  Works.  After  about 
a  year  he  transferred  to  the  central- 
station  field  with  the  Kentucky  &  West 
Virginia  Power  Company  at  Sprigg, 


W.  Va.,  as  meter  superintendent,  later 
being  made  assistant  manager.  In  1922 
tbe  Kentucky  &  West  Virginia  Power 
Company  was  taken  over  by  the  Ameri¬ 
can  Gas  &  Fllectric  Company  and  in  a 
short  time  Mr.  Buchanan  was  trans¬ 
ferred  to  Logan,  W,  Va.,  as  assistant 
manager  of  that  division. 

After  the  Appalachian  Electric  Power 
Company  absorbed  that  part  of  the  Ken¬ 
tucky  &  West  Virginia  Power  Company 
located  in  West  Virginia  he  was  sent 
to  Huntington  as  general  superintendent. 
It  was  just  about  a  year  ago  that  he  re¬ 
moved  to  Welch  as  district  manager,  bis 
l)resent  position.  Mr.  Buchanan  has 
been  active  in  association  work,  having 
been  a  chairman  of  the  accident  pre¬ 
vention  committee  of  tbe  East  Central 
Division  of  the  National  Electric  Light 
A.ssociation  for  tbe  year  1927-28,  and 
held  the  same  office  for  the  year  1928-29. 
In  June,  1929,  he  was  appointed  vice- 
chairman  of  the  national  accident  pre¬ 
vention  committee,  which  he  now  has 
been  selected  to  head  for  the  vear 
19,30-31. 


Lewis  Grandy,  professor  of  electrical 
engineering  at  the  University  of  Missis¬ 
sippi  for  the  past  three  years,  has  ten¬ 
dered  his  resignation  to  Chancellor  J.  N. 
Powers  to  take  effect  September  1. 
He  has  accepted  the  position  of  pro¬ 
fessor  of  electrical  engineering  at  Texas 
Technological  College,  Lubbock. 


T 

OBITUARY 

Frank  L.  Driver,  Sr.,  chairman  of 
the  board  of  directors  of  the  Driver- 
Harris  Company,  Harrison,  N.  J.,  died 
August  26  at  Zoute-sur-Mer,  Belgium, 
in  his  sixty-first  year. 

• 

Rorert  M.  Adams,  formerly  secre¬ 
tary  of  the  Los  Angeles  Gas  &  Electric 
Corporation,  died  August  12.  He  bad 
entered  the  service  of  the  Los  Angeles 
company  in  August,  1889.  On  January 
26,  1910,  he  was  made  secretary  and 
treasurer,  a  position  which  he  held  until 
his  retirement  on  May  1,  1916.  Mr. 
Adams  had  been  in  ill  health  for  a  num¬ 
ber  of  years. 

• 

William  F.  Willmann.  assistant 
purchasing  agent  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  Mass- 
died  at  Boston  August  24  after  several 
months  of  ill  health.  Mr.  Willmann  was 
a  native  of  Boston  and  Ixid  been  in  the 
employ  of  the  company  for  25  years, 
his  work  having  included  service  in  the 
standardizing  and  testing  department, 
the  station  engineering  department  and 
later  in  the  electrical  division  of  tbe 
latter.  About  six  years  ago  be  was 
transferred  to  the  purchasing  depart¬ 
ment  as  assistant  superintendent,  and  in 
1929  was  appointed  to  his  late  position. 


Gordon  H.  Balch,  vice-president  of 
the  Hanover  Bank  &  Trust  Company, 
New  York,  and  a  director  in  the  Gen¬ 
eral  Public  Service  Company,  died  sud¬ 
denly  August  24  while  visiting  friend- 
in  Greenwich,  Conn.  Mr.  Balch  wa'^ 
affiliated  with  Stone  &  Webster  durins: 
the  largest  part  of  his  career,  first  as 
secretary  to  Mr.  Stone  and  more  re¬ 
cently  as  manager  of  the  New  York 
office.  He  was  born  in  Bozeman,  Mont¬ 
and  was  graduated  from  Harvard  in 
1912.  After  .serving  as  private  secre¬ 
tary  to  tbe  United  States  Minister  in  | 
Belgium  for  a  short  time  he  joined  | 
Stone  &  Webster,  continuing  until  1917,  p 
when  be  left  for  tbe  war.  After  the  | 
armistice  he  returned  to  the  engineer-  I 
ing  corporation,  where  he  remained  | 
until  1922,  when  be  joined  the  Anier-  f 
ican  International  Corporation.  Mr. 
Balch  was  42  years  of  age.  j 
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Financial  and  Statistical  News 


SUPPORTED  by  other  favorable  factors,  the  4  per  cent  rise  in 
ingot  production  of  the  United  States  Steel  Corporation  was 
the  signal  for  the  mid-week  buying  movement  which  boosted 
quotations  in  most  groups  of  stocks.  Utility  stocks  shared  the  revived 
interest. 

- PRF.niCTIOXS  OF  FIRMER  MOXEY  COM.MENCING  WITH  LaBOR  DaY 

have  been  general,  although  a  weakening  tendency  in  certain  classes 
of  paper  has  been  in  evidence  this  week. 

- Forecasts  of  business  revival  continue,  but  few  tangible 

evidences  of  definite  improvement  are  yet  available. 

▼ 


North  American  Assets 
Total  $807,498,339 

[Tie  quarterly  consolidated  balance 
SHEET  of  the  North  American  Company 
shows  the  results  of  the  transfer  of  the 
company’s  California  properties  to  the 
Pacific  Gas  &  Electric  Company  and  of 
the  acquisition  in  return  of  a  large  block 
of  that  company’s  common  stock.  Total 
assets  as  of  June  30,  1930,  amounted  to 
$fs07,498,339,  as  compared  with  $863,- 
671,243  for  the  similar  periotl  of  1929, 
a  decrease  of  $56,172,904.  Investments 
in  ftroperty  and  plant  show  a  decline  of 
$137,936,157.  while  investments  in  the 
securities  of  other  companies  show  an 
increase  of  $75,241,759.  Current  assets 
showed  an  increase  of  approximately 


▼  T 

corded  a  nominal  increase  from 
535,232,000  to  538,618,000  kw.-hr.  The 
half-year’s  export  was  739,351,000 
k^v,-hr.,  6  per  cent  more  than  the 
693,948,000  in  the  corresponding  period 
last  year. 


T 


Summer  Output 
Below  Last  Year's 

The  American  Gas  &  Electric  Com¬ 
pany  reports  an  output  of  72,381,217 
kw.-hr.  by  its  subsidiaries  for  the  week 
ended  August  16,  1930,  a  decrease  of 
4  per  cent  below  the  corresponding 
pericxl  last  year. 

The  power  output  of  the  electric  sub¬ 
sidiaries  of  the  American  Water  Works 
&  Electric  Company  for  the  month  of 
July  totaled  150,039,797  kw.-hr.,  a  de¬ 
crease  of  5  per  cent  from  the  output 
of  157,902.254  kw.-hr.  for  the  corre¬ 
sponding  month  of  1929.  For  the  seven 
months  ended  July  31.  1930,  power  out¬ 
put  totaled  1,109,481,005  kw.-hr.,  1  per 
cent  greater  than  the  output  of  1,103,- 
036.730  kw.-hr.  for  the  same  period  last 
year. 


T  T 


Regulate  Operating  but  Not 
Holding  Companies* 

By  MARTIN  J.  INSULL 

President  Middle  IFesf  Utilities 


$10,000,000. 


▼ 

Four  per  Cent  Increase 
in  Canada 

Central  electric  stations  in  Canada 
recorded  a  4  per  cent  increase  in  out¬ 
put  during  the  first  half  of  1930,  com¬ 
pared  with  the  corresponding  period  of 
163).  The  output  for  the  first  six 
months  amounted  to  8,898,973,000 
kw.-hr.,  of  which  8,743.710,000  kw.-hr. 
was  generated  by  water  and  the  bal¬ 
ance  by  fuel.  In  the  first  half  of  1926 
production  totaled  8,568,774,000  kw.-hr. 

In  the  production  of  electric  energy 
generated  by  water  power,  all  five 
economic  areas,  except  the  prairie  prov¬ 
inces.  show  an  increase  over  1929.  Out¬ 
put  in  Maritimes  amounted  to  172,- 
23J.000  kw.-hr.,  up  from  90.222.000 
kw.-hr.  last  vear.  Quebec  advanced 
from  4.362.375.000  to  4.389,426.000 
k\'  .-hr.,  while  Ontario  reported  a  gain 
of  about  82,000,000  to  3.087,023.000 
kv  .-hr.  Production  in  the  Prairie  Prov- 
iiv  es  declined  from  612,722,000  to  556.- 
411.000  kw.-hr.  British  Columbia  re- 


DEMAND  for  regulation  of  electric 
light  and  power  holding  companies 
seems  to  be  based  on  a  misconception 
of  the  electric  industry,  which  in  actu¬ 
ality  is  a  thing  in  action,  growing, 
changing,  improving  all  the  time. 

We  have  to  recognize  spirit,  motive, 
incentive,  initiative  and  enterprise  as 
the  real  driving  forces  which  give  life 
to  this  industry,  as  they  give  life  to  all 
human  accomplishments.  In  the  pure 
reasoning  of  the  cloister  these  forces 
can  perhaps  be  ignored.  In  the  actual 
job  of  furnishing  electric  service  they 
must  be  reckoned  with. 

I  dare  say  that  the  electric  industry 
never  wins  a  debate  and  its  critics  never 
produce  a  kilowatt  of  electricity.  It  is 
in  keeping  with  the  ultimate  fitness  of 
things  that  critics  criticise  and  electric 
power  men  furnish  electric  power. 

If  the  service  is  extended  into  new 
territories,  there  is  little  likelihood  that 
either  the  bondholders  or  the  preferred- 
stock  holders  will  be  subject  to  loss.  If 


*From  an  address  before  the  Institute 
of  Public  Affairs,  University  of  Virginia. 


rates  are  reduced  in  the  expectation 
that  consumption  will  thereupon  in¬ 
crease,  the  investment  of  the  bondholders 
and  preferred-stock  holders  is  not  likely 
to  be  jeopardized  whether  the  increased 
consumption  materializes  or  not. 

In  either  case  it  is  the  common-stock 
holder  who  risks  the  possibility  of  loss. 
That  is  the  way  it  goes  in  the  actual 
day-to-day  job  of  providing  electric  serv¬ 
ice.  It  is  the  industry’s  job  not  only 
to  meet  the  present  demand  of  present 
consumers  at  present  prices,  but  also 
to  increase  the  uses  of  electricity,  to 
extend  it  to  an  increasing  number  of 
consumers  and  to  make  it  constantly  less 
expensive.  Responsibility  must  be  as¬ 
sumed  and  risks  must  be  taken.  The 
determining  factor  is  the  attitude  and 
policy  of  the  owners  of  the  common 
stocks  of  the  operating  companies. 

Common-stock  ownership 

These  extensions  of  service,  reduc¬ 
tions  of  rates  and  increases  in  consump¬ 
tion  are  the  very  keynote  of  the  indus¬ 
try’s  growing  usefulness  to  the  nation. 
How  are  they  accomplished?  They  are 
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all  made  possible  by  the  assumption  of 
responsibility  by  the  holders  of  the  oper¬ 
ating  companies’  common  stocks,  who 
in  most  cases  are  the  public  utility  in¬ 
vestment  or  holding  companies. 

No  element  is  more  important  to  the 
progress  of  the  industry  than  the  char¬ 
acter  of  the  common-stock  ownership. 
The  attitude  and  policy  of  the  holders 
of  the  operating  companies’  common 
stock  determine  whether  the  operating 
company  shall  pursue  a  progressive 
course  or  simply  stand  still  and  “let  w'ell 
enough  alone.” 

The  continuing  progress  of  the  indus¬ 
try  is  largely  due  to  the  ownership  of 
the  common  stocks  of  operating  com¬ 
panies  by  organizations  which  are 
trained  and  e.xperienced  in  the  utility 
business,  organizations  which  can  take 
risks  because  of  their  diversified  invest¬ 
ments  and  their  experience  in  having 
met  similar  conditions  before,  organiza¬ 
tions  which  know  the  objectives  and  the 
method  of  realizing  them. 

If  the  common  stocks  of  these  operat¬ 
ing  companies  were  owned  by  individual 
investors — the  people  who  generally 
own  the  bonds  or  preferred  stocks — 
they  either  would  not  meet  such  in¬ 
vestors’  requirements  or  else  a  policy  of 
caution  would  be  applied  to  them,  and 
the  extension  of  the  service  and  reduc¬ 
tion  of  rates  would  be  retarded.  Since 
the  owners  of  the  common  stocks  take 
the  responsibility  involved  in  the  pro¬ 
gressiveness  of  the  operating  companies, 
it  is  greatly  to  the  interest  of  the  con¬ 
sumer  that  the  common-stock  ownership 
rest  with  such  agencies  as  holding  com¬ 
panies. 

The  incentive  to  take  these  forward 
steps  must  be  kept  alive.  Freedom  of 
action  and  the  privilege  of  risking  a 
loss  as  well  as  making  a  profitable  in¬ 
vestment  are  necessary  as  a  motive 
force.  Neither  will  long  e.xist  under  a 
restrictive  regulation. 

The  holding  company  requires  for  the 
successful  performance  of  its  function 


the  same  freedom  of  action  as  any  other 
business.  It  is  that  freedom  that  has 
enabled  it  to  do  the  great  work  it  has 
done  in  the  development  of  the  electrical 
industry  in  this  country  to  a  pre-eminent 
position  in  the  whole  world.  Without  it 
that  development  would  not  have  taken 
place  and  future  development  will  be 
materially  retarded. 

Regulation  of  the  oj)erating  company 
with  freedom  of  the  holding  company  is 
to  the  best  interest  of  the  public.  The 
public  is  thus  protected  against 
monopoly  and  has  the  advantage  of  the 
initiative  and  enterprise  that  financially 
strong  private  business  brings  to  insti¬ 
tutions  where  its  money  is  invested. 

T 

Ohio  Utility  Offers 
New  Preferred  Issue 

Offering  has  reen  made  of  a  new 
issue  of  6  per  cent  prior  preference  stock 
of  the  United  Ohio  Utilities  Company 
at  98^  per  share  and  accrued  dividends, 
to  yield  6.09  per  cent.  United  Ohio  is 
controlled  indirectly  by  the  United  Light 

6  Power  Company.  Proceeds  of  this 
issue  will  be  used  for  the  retirement  of 

7  per  cent  prior  preference  stock  of  the 
company  to  the  amount  of  $1,262,800. 

T 

Common  Stocks  Yield 
Around  3  per  Cent 

Public  utility  common  stock  yields 
are  still  in  the  neighborhood  of  3  per 
cent.  Below  is  a  group  of  New  York 
Stock  Exchange  power  and  light  com¬ 
mon  stocks  with  a  yield  range  of  1.11 
to  4.96  and  an  average  of  2.9  per  cent, 
disregarding  stock  dividends. 

Accompanying  is  a  list  of  New  York 
Stock  Exchange  preferred  stocks  of 


power  and  light  companies.  The 
average  yield  is  5.87  and  the  range  5.10 
to  6.19  per  cent.  The  yield  of  elec¬ 
trical  equipment  common  stocks  is,  of 
course,  higher  than  that  of  the  utility 
group.  The  average  of  the  group  here 
shown  is  5.64  per  cent. 

T 

Rapid  Growth  of 
German  Utilities 

The  constant  growth  of  production 
and  consumption  of  electrical  energy  in 
Germany  is  clearly  indicated  by  the  fol¬ 
lowing  figures  for  public  utility  plants: 


Years 

Capacity, 
Thousands  of  Kw. 

Energy  Generated, 
Millions  of  Kw.-Hr 

1914 

1,600 

2,782 

1919 

2,529 

5,067 

1925 

4,458 

9,760 

1928 

6,496 

14,479 

Of  1928  output  in  kilowatt-hours  8.L8 
per  cent  was  generated  by  steam,  15.7 
per  cent  by  hydro,  0.1  per  cent  by  gas 
and  0.4  per  cent  by  oil.  Furthermore 
56.6  per  cent  of  this  output  was  sup¬ 
plied  by  governmental  and  municipal 
stations,  14.6  per  cent  by  private  sta¬ 
tions  and  28.8  per  cent  by  mixed  sta¬ 
tions,  i.e.,  owned  partly  by  private  capi¬ 
tal  and  partly  by  public  authorities. 

The  1928  output  figures  do  not  in¬ 
clude  energy  generated  and  used  by  in¬ 
dustries  in  their  own  plants,  such  out¬ 
put  being  estimated  at  more  than  14,- 
000,000,000  kw.-hr. 

Analysis  of  customers  supplied  by 
public  central  stations  shows  the  fol¬ 
lowing  figures : 

Number  of  Consumption, 
Class  Customers  Kw.-Hr. 

Large  consumers .  32,934  7,450, 941, 0'O 

Small  light  and  power,  in¬ 
cluding  domestic .  5,654,221  2,185,011,000 

Rural .  2,393,763  644,471,000 

Public  lighting .  543,936  104,493,000 

Railways .  227  1,078,688.000 


Yield  of  Utility  ar.d  Manufacturing  Stocks 


.American  A  Foreign  Power 

Preferred  Storks 

Price 
.\ug.  23 
.  98} 

Y  ield 

Dividend  Per  Cent 

6  6.11 

American  Power  A  Light. . 

102} 

6 

5.85 

Columbia  flas  A  F^lectric. .  .  . 

109 

6 

5.50 

Commonwealth  A  Southern 

101} 

6 

5.93 

Electric  Power  A  Light . 

99 

6 

6.06 

Engineers  Public  .'Service.  . 

98 

5 

5.10 

Standard  Gas  A  Electric  . 

66} 

4 

6.04 

•Standard  Gas  A  F:iectric  . 

101} 

6 

5.88 

Standard  Gas  A  F^lectric.  . 

113 

7 

6. 19 

United  Corporation . 

50} 

S3 

5.96 

.\verage . 

5.87 

.\merican  Power  A  Light.. .  . 

Common  Stocks 

.  83  $1  and  4  per  cent  stock 

1  20 

.American  Water  Works  A  F^lectric  . 

89}  $1  and  5  per  cent  stock 

111 

Columbia  Gas  A  Electric  Co 

60} 

$2 

3.31 

Commonwealth  A  Southern 

13} 

60  cents 

4  96 

Detroit  Edison  Co . 

218 

8 

3.67 

Electric  Power  A  Light . 

69 

1 

1.44 

Price 

Yield 

.\ug.  23 

Dividend 

Per  Cent 

Engineers  Public  Service  . 

49} 

$2.40 

4.82 

Federal  Light  A  Traction .  . 

65 

1 }  and  4  per  cent  stock 

2.31 

National  Power  A  Light . 

45} 

1 

2.21 

North  -American  Co.. . 

.  99} 

10  per  cent  stock 

Pacific  Gas  A  F’lectric . 

.  54 

2 

3.70 

Pacific  Lighting . 

.  75} 

3 

4.04 

Standard  Gas  A  Electric . 

.  102} 

3} 

3.40 

United  Corporation . 

.  32} 

50  cents 

1.55 

.•\verage . 

2.9 

Manufacturing  Stocks 

.Mlis-Chalmers  Mfg . 

54 

3 

5.56 

Electric  Auto-Lite . 

68 

6 

8.82 

Cutler-Hammer . 

59 

3} 

5.93 

Electric  .Storage  Battery . 

64 

5 

7.81 

General  Electric. ...» . 

71 

1.60 

2.25 

Westinghouse  Elec.  A  Mfg.  Co . 

145} 

5 

3.44 

.\verage . 

.  ,  ,  .... 

.  5.64 
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Ontario  Hydro  Earnings 
Increase  10  per  Cent 


An  increase  of  10.7  per  cent  is 
sliown  in  the  earnings  for  1929  of 
electric  utilities  under  the  jurisdiction 
of  the  Hydro-Electric  Power  Commis¬ 
sion  of  Ontario.  Surplus  less  deprecia¬ 
tion  after  all  charges  was  $2,401,376, 
against  $2,016,452  in  1928  and  $1,273,- 
096  in  1927.  Total  assets  of  the  system 
increased  from  $98,312,385  in  1928  to 
$106,909,146  last  year. 

The  total  capital  investment  of  the 
Hydro-Electric  Power  Commission  of 
Ontario  in  power  undertakings  and 
hydro-electric  railways  is  $222,082,637. 
In  addition,  municipalities  have  invested 
in  utility  systems  and  other  assets  $92,- 
154,280,  making  a  grand  total  of  $314,- 
236,917. 

The  total  revenue  derived  from  the 
operation  of  these  properties  last  year 
was  $39,969,624.  This  is  constituted  as 
follows : 


From  municipal  units,  rural 
power  districts,  hydro-electric 
railways  and  other  power  cus¬ 
tomers  . $25,294,951 

From  rural  consumers .  1,688,632 

From  hydro-electric  railways...  1,358,989 


$28,342,574 

Collected  by  municipal  utilities..  29,206,684 


Total  . $57,549,258 

Deduct  revenue  from  power  sup¬ 
plied  to  utilities  and  electric 
railways  .  17,579,633 


$39,969,624 


In  the  above  tabulation  the  first  two 
items,  totaling  $26,933,584,  represent 
revenue  collected  from  the  municipal 
utilities  and  other  customers  for  power 
supplied.  This  sum  was  appropriated  to 
meet  all  the  necessary  fixed  charges  and 
to  provide  for  the  expenses  of  operation 
and  administration.  After  all  charges 
there  was  a  net  surplus  of  $1,575,225. 
Details  are  as  follows: 

Revenue  . $26,983,584 

Operation  costs  ....$18,048,129 
Reserves  .  7,360,229 

25,408,358 

$1,575,225 


Electricity  Sales  in  England 
Increase  Rapidly 

Sales  of  electricity  to  consumers  in 
England  have  increased  from  3,121,000,- 
000  kw.-hr.  in  1921-22  to  7.800,000.(KX) 
kw.-hr.  in  1928-29,  or  approximately 
150  per  cent,  representing  an  average 
increase  of  nearly  670,000,(X)0  kw.-hr.  a 
year  in  that  period,  according  to  the 
annual  report  which  has  been  issued  by 
the  Electricity  Commission,  transmitted 
to  the  Department  of  Commerce  by  As¬ 
sistant  Trade  Commissioner  R.  S. 
Charles,  London. 

This  is  a  more  rapid  percentage  in¬ 
crease  than  that  of  sales  of  electricity 
in  the  United  States,  where  the  increase 
from  1922  to  1929  was  105  per  cent. 

The  production  of  the  public  supply  in 
1928-29  involved  the  operation  of  485 
generating  stations  having  a  capacity 
of  5,801.770  kw.  Regarding  the  con¬ 
centration  of  generating  plant,  upward 
of  69  per  cent  was  contained  in  76  sta¬ 
tions,  each  having  an  installed  capacity 
of  25,000  kw.  or  more,  and  31  per  cent 
was  distributed  among  the  remaining 
409  stations,  of  which  200  had  an  in¬ 
stalled  capacity  of  less  than  1,000  kw. 
each.  A  net  addition  of  about  543,000 
kw.  was  made  to  the  plant  capacity  of 
authorized  undertakings  during  the  year 
1928-29.  Installation  of  large  modern 
units  continued,  and  at  the  end  of 
1928-29  about  49  per  cent  of  all  the 
generating  plant  was  in  steam  turbo¬ 
alternator  units  of  10,000  kw.  or  larger. 


▼  T  T 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


Arkansafi  Power  &  L’kIU 
(Year  ended  .June  30) 

Gross  eaminRs . 

Net  earnings . 

Cities  Service 

(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Columbia  Gas  &  Electric  &  .-'u'-is. 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Dallas  Power  &  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Detroit  Edison 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Idaho  Power 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Kansas  Gas  &  Electric 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Lo'iisiana  Power  4  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

1/niisville  Gas  4  Electric 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Memphis  Power  4  Light 
(Year  ended  June  30) 

(Jross  earnings . 

Net  earnings . 

Minnesota  Power  4  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 


Per  <  (Derating 
Cent  Ratio 


1930 

1929 

Increase 

1930 

1929 

$8,756,167 

$7,712,567 

14.0 

53 

52 

4.144,209 

3,711.899 

12.0 

57.759,847 

39,I75,'75I 

47.2 

55,889,192 

37,961,997 

47.2 

104.074,522 

105,261,498 

—  1  1 

57 

56 

44,230,510 

46,127,298 

—4. 1 

5.224.147 

4,995.491 

5.0 

47 

45 

2J77.S65 

2,726,605 

2.0 

55,674,049 

55.629,312 

0.  1 

67 

65 

18,158,945 

19,305,013 

—5.9 

4  023.939 

3,632,287 

II. 0 

49 

47 

2,053,446 

1,912,016 

7.0 

6,045.355 

5,557,222 

9.0 

53 

53 

2,864,459 

2,591,555 

11.0 

5,770,470 

4,548,031 

27.0 

52 

52 

2,753,781 

2,198,620 

25.0 

10.391,661 

10,001,144 

3.9 

5,401,555 

5,146,341 

4.9 

6.687,024 

5,933,353 

13  0 

60 

59 

2,685,382 

2,403,446 

12.0 

6  362.218 

6.201.656 

3.0 

38 

35 

3  911,676 

4,015,805 

—3.0 

. .' 

Nebraska  Power 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Northern  States  Power 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Oklahoma  Gas  4  Electric 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Pennsylvania  Power  4  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Philadelphia  Company 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Public  Service  Corporation 
of  New  Jersey  4  .Subs. 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

San  Diego  Consolidated  Gas  4 
Electric 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Texas  Power  4  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Utah  Power  4  Light 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Wisconsin  Public  Service 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 


Per  Operat'na 

Cent  Ratio 


1930 

1929 

Increase 

1930 

1929 

6,296,680 

5,653,509 

II.O 

50 

51 

3,165,157 

2,767,860 

14.0 

33,084,470 

32,149,672 

2.9 

16,636,365 

16,675.040 

—  0.2 

14,676,253 

13,189,989 

11.3 

6,867,985 

6,392,662 

8.3 

30,666,497 

29,657,843 

3.0 

50 

50 

15,503,142 

14,828.477 

5.0 

63,225,026 

62,592.411 

1.0 

31,063,184 

30,078,917 

3.3 

138,803,800 

131,735,885 

5.4 

69 

70 

42,699,721 

39,830,202 

7.2 

7,241,734 

7.241,765 

—  0.0 

3,467,610 

3.471,454 

-0.1 

9,916,953 

9,612,019 

3.0 

50 

50 

4,916,972 

4,757,779 

3  0 

11,707,922 

11,407,475 

3  0 

51 

49 

5,717,355 

5,834.455 

—2.0 

5,598,355 

5,259,241 

6.5 

2.424,065 

2,302,200 

5.3 
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Business  News  and  Markets 


INDUSTRIAL  activity  continues  virtually  static.  Prophets  of 
recovery  are  unable  to  present  much  tangible  evidence  of  an 
upward  turn.  Yet  a  definitely  encouraging  feature  of  the 
situation  is  the  improved  tone  of  commodiiy  markets  and  growing 
evidence  that  the  commodity  price  decline  has  been  arrested. 

- The  early  weeks  of  August  showed  signs  of  slight  improve¬ 
ment  in  general  trade. 


is  brought  up  to  its  500,000  hp.  capac¬ 
ity,  the  corporation  will  place  orders  for 
about  eight  similar  transformers. 

T 

Copper  Moves  Slowly 
at  Current  Prices 


T  T  T 


Lamp  Works  Holds 
Merchandising  Conference 

Nearly  a  hundred  central -station  ex¬ 
ecutives  attended  the  annual  merchan¬ 
dising  conference  for  central -station 
executives,  held  jointly  this  year  by  the 
Edison  Lamp  Works  and  National 
Lamp  Works  of  General  Electric  Com¬ 
pany  on  August  4,  5  and  6,  at  Nela 
Park,  Cleveland.  A  valuable  and  com¬ 
plete  coverage  of  the  field  of  central- 
station  merchandising  activities  was 
afforded  by  this  series  of  addresses, 
which  covered  the  field  of  lighting  in  its 
many  aspects,  merchandising  practice, 
sales  promotion  and  employee  contests, 
store  layout  and  arrangement,  adver¬ 
tising  by  newspaper  and  direct  mail, 
employee  training  and  education,  the 
customer’s  viewpoint,  territory  analysis 
and  developing  the  market  through  co¬ 
operation  with  allied  trades  and  indus¬ 
tries.  The  list  of  speakers  included  not 
only  men  and  women  prominent  in  the 
lamp  and  central-station  industry,  but  a 
number  from  other  fields. 

T 

Combustion  Engineering 
Gets  Boiler  Contract 

Combustion  Engineering  Corpora¬ 
tion  announces  the  receipt  of  a  contract 
from  the  Brooklyn  Edison  Company  for 
eight  boilers  and  accessories,  to  lie  in¬ 
stalled  In  the  Hudson  Avenue  generating 
station.  This  contract  amounts  to  more 
than  $2,000,000.  In  addition  to  the 
Ixiilers.  the  contract  includes  complete 
water-cooled  furnaces,  boiler  settings 
and  steel  work,  and  economizers,  all  of 
which  e(|uipment  is  to  be  designed,  man¬ 
ufactured  and  installed  by  the  corpora¬ 
tion.  The  boilers  are  of  the  Combustion 
haigineering  bent-tube  type,  containing 
24.450  sq.ft,  of  heating  surface  per  boiler 
and  ef|uipped  with  “Elesco”  super¬ 
heaters.  The  design  pressure  is  500  lb. 
per  square  inch,  with  an  operating  pres¬ 
sure  of  440  lb.  at  the  superheater  outlet. 


All  eight  units  are  of  identical  design 
and  are  arranged  for  stoker  firing.  Each 
unit  is  designed  for  a  maximum  steam 
production  of  530,000  lb.  per  hour.  Four 
units  are  scheduled  to  be  in  operation 
by  August,  1931,  and  the  remaining 
four  by  January,  1932. 

T 

Beauharnois  Buys 
Equipment  in  Home  Market 

Canadian  Westi.vgiiouse  has  ob¬ 
tained  the  order  for  seven  high- 
tension  transformers  for  the  Beau¬ 
harnois  Power  Corporation’s  power 
house.  The  equipment  is  to  be  used  to 
step  up  the  voltage  for  transmission  to 
Montreal  Power  and  to  the  Ontario 
Hydro  Electric.  The  capacity  of  the 
units  totals  250.000  hp.  Before  the  plant 


Bond  Market  Foreshadows 
Business  Upturn 

HE  t)ond  market  record  is 
lieing  pointed  to  as  the  first 
definite  statistical  precursor  of 
business  recovery.  Bond  prices 
have  moved  upward  almost  un¬ 
interruptedly  for  a  month  and  a 
half,  too  long  to  be  classed  as  a 
temporary  ‘bulge,’  ”  says  Busi¬ 
ness  H’cek. 

“An  upturn  in  bond  prices 
always  has  been  an  important 
forecast  of  improvement  in  busi¬ 
ness.  Stock  and  commodity 
prices  are  other  significant  indi¬ 
cators,  but  neither  of  these  has 
yet  definitely  moved  up.  In  the 
past,  though,  upturns  in  business 
activity,  bond  and  stock  prices 
have  occurred  in  quick  suc¬ 
cession  within  a  few  months. 
Commodity  prices  frequently 
have  accompanied  them  on  the 
rise.” 


Little  actual  change  from  a  week 
ago  can  lie  reported  in  the  copper  mar¬ 
ket.  It  must  be  admitted,  however,  that 
consumers  are  not  so  anxious  to  buy 
copper  at  lOJ  cents  as  they  were  a  week 
or  two  ago,  and  sellers  at  that  figure 
are  beginning  to  quote  it  to  possible 
buyers  rather  than  to  parcel  out  their 
metal  to  favored  customers.  Any  de¬ 
mand  of  consequence  would  quickly  ab¬ 
sorb  all  the  10^-cent  copper  that  is 
available,  for  all  the  large  producers 
seem  as  firm  as  ever  at  11  cents,  but 
what  demand  there  has  been  in  the  last 
two  days  could  easily  be  met  by  the 
lOJ-cent  sellers.  Some  copper  contin¬ 
ues  to  go  on  the  books  of  producers  at 
11  cents,  however,  to  regular  customers 
and  subsidiaries  of  certain  producers, 
and  where  special  shapes  are  involved, 
so  that  a  range  of  10|  to  11  cents,  de- 


A 


Copper,  eleetrolytic _ 

Tjcad.  Am.  S.  &  R.  price 

.•\ntimony . 

Nickel,  itiKot . 

Zi’ic,  ftpots . 

Tin,  straits . 

Aluminum,  99  per  cent. 


lu.  20,  1930 

Auk.  27.  1930 

Cents  per 

Cents  per 

Pound 

Pound 

I0{ 

lOJ 

5| 

5i 

7: 

71 

35 

35 

4.65 

4.65 

30 

30 

23.30 

23.30 

livered  Connecticut,  remains  the  nominal 
market. 

No  evidence  is  apparent  that  any 
change  in  the  policies  of  any  of  the 
large  producers  is  being  considered. 
Should  demand  begin  to  pick  up  early 
in  the  fall,  the  situation  is  likely  to  right 
itself  gradually  without  any  marked 
change  in  production  rates.  Another  in¬ 
crease  in  stocks  of  refined  copper  at 
producers’  plants  is  not  unlikely. 


▼ 

Westinghouse  Announces 
New  Lamp  Sale  Plan 

“The  merchandising  distribution 
SYSTEM  of  this  country  has  been  rapidly 
changing,”  A.  E.  Allen,  vice-president 
Westinghouse  Lamp  Company,  said  in 
announcing  the  new  “Mazda”  lamp  sales 
plan  and  discount  schedules  for  agents 
and  purchasers,  effective  September  1. 
1930.  “Margins  of  profit  which  were 
considered  adequate  and  equitable  a  fow 
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years  ago,  in  many  cases  can  no  longer 
be  considered  so  now.  The  Westing- 
house  Lamp  Company  feels  that  dealers 
and  jobbers  are  entitled  to  a  more  ade¬ 
quate  compensation  for  properly  func¬ 
tioning  and  rendering  service,  but,  at 
the  same  time,  the  consuming  public 
must  not  be  called  upon  to  meet  this 
existing  inadequacy.” 

Mr.  Allen  further  said;  “The  three 
principal  features  of  this  new  plan  are: 

First — It  provides  a  higher  rate  of  com- 
])ensation  for  94  per  cent  of  the  retailers 
of  Westinghouse  “Mazda”  lamps. 

.Second — It  more  fully  recognizes  the 
proper  function  of  the  wholesaler  and  com¬ 
pensates  accordingly. 

Third — The  special  discount  to  be  given 
for  the  purchase  of  any  six  or  more  lamps 
is  also  an  important  feature  of  the  new 
plan. 

T 

TRADE  BRIEFS 

Chase  Brass  &  Copper  Company  has 
announced  the  opening  of  a  new  ware¬ 
house  in  Pittsburgh.  Heretofore  only 
a  sales  office  was  maintained  there. 

• 

The  James  R.  Kearney  Corporation, 
manufacturer  of  overhead  and  under¬ 
ground  electrical  specialties,  4224-40 
Clayton  Avenue,  .St.  Louis,  Mo.,  an¬ 
nounces  the  purchase  of  the  Thanders 


Electric  Company,  a  St.  Louis  concern, 
maker  of  T-H  equipment  for  central 
stations,  line  constructions,  railway  sys¬ 
tems,  industrials  and  substations. 


AS  IN  other  industrial  fields,  July 
operations  in  plants  manufacturing 
electrical  equipment,  apparatus  and  sup¬ 
plies  were  at  a  lower  average  rate  than 
in  those  of  June  and  of  earlier  months 
of  the  year,  but  were  still  up  to  the  level 
of  March,  1929.  The  measure  of  indus¬ 
trial  activity  here  used  is  the  electrical 
energy  consumed.  Compared  with  June, 
July  show's  a  decrease  of  7  per  cent 
when  the  returns  are  adjusted  for  the 
difference  in  the  numlx?r  of  working 
days,  26  in  July  against  25  in  June.  A 
seasonal  decrease  of  2.1  per  cent  would 
be  normal.  If  only  the  monthly  totals 
are  considered,  irrespective  of  the  num- 
l)er  of  days,  July  returns  show  a  de¬ 
crease  of  only  3  per  cent.  The  influence 
of  July  5  falling  on  a  Saturday  cannot 


This  transaction  brings  to  Cutler- 
Hammer  Reynolite  products,  including 
bakelite  flush  plates,  plural  plugs,  etc. 


be  evaluated,  but  should  not  be  ignored 
in  analyzing  the  data. 

The  change  w'as  virtually  equal  in 
both  the  large  and  the  smaller  electrical 
manufacturing  plants,  considering  each 
group  as  a  whole. 

Indexes  of  Electrical  Manufacturing 


July,  1930  . 148.5 

June,  1930  . 160.2 

May,  1930  . 158.0 

April,  1930  . 164.9 

July,  1929  . 166.6 

First  seven  month.s,  1930 . 158.0 

First  seven  months,  1929  . 155.2 


While  the  level  for  July  was  10.8  per 
cent  lower  than  in  1929,  it  was  23  per 
cent  higher  than  in  1928.  For  the  first 
seven  mPnths  the  average  remains  above 
that  of  the  corresponding  period  of  last 
year,  the  margin  being  1.6  per  cent. 


The  Reynolite  division  of  the  Brown  Instrument  Company,  Phila- 
Reynolds  Spring  Company,  Jackson,  delphia,  has  appointed  R.  C.  Kennan  as 
Mich.,  has  become  the  wholly  owned  manager  of  the  service  department  and 
subsidiary  of  Cutler-Hammer,  Inc.  E.  T.  Nahill  as  field  supervisor. 

T  T  T 

Electrical  Manufacturing  Slower  In  July 
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Market  Conditions 


AUGUST  closes  with  equipment  business  listless,  as  it  has  been 
/^most  of  the  month.  Buyers  seem  to  be  waiting  for  lower  price 
levels  and  are  postponing  larger  purchases,  especially  in  the 
Eastern  and  New  England  districts, 

- On  the  Pacific  Coast  show  window  and  sport-lighting  in¬ 
stallations  are  supplying  the  bulk  of  current  business.  Power 
apparatus  is  moving, 

T  T  T 


EASTERN 

— Close  of  August  with  a  holiday 
week-end  shozvs  little  change  in  the 
market  for  electrical  equipment  in 
the  Eastern  district.  With  hut 
slight  exception,  the  past  month  has 
been  extremely  quiet  and  volume 
business  has  tapered  considerably. 

A  fezi>  major  contracts  form  the 
one  bright  spot  in  a  buyers'  market 
zi’here  inquiries  seem  to  forecast 
early  improz'cment  but  zvhere  no¬ 
ticeable  hesitancy  exists  in  placing 
immediate  orders.  The  general 
attitude  seems  to  be  one  of  zvaiting 
for  lozver  price  levels. 

— Electric  railway  account  has 
recorded  additional  sizable  business: 
centra!  station  demand  holds  fairly 
actiz'C  and  presents  a  little  en¬ 
couragement  for  early  fall  months. 

An  Eastern  manufacturer  has  secured 
an  order  for  a  group  of  ten  electric 
locomotives  for  a  steam  railroad  in  New 
England,  totaling  $1,750,(X)0,  represent¬ 
ing  one  of  the  large.st  individual  con¬ 
tracts  placed  in  this  line.  The  Reading 
Company.  Philadelphia,  Pa.,  is  continu¬ 
ing  commitments  in  connection  with  its 
large  electrification  program,  estimated 
to  cost  $20,000,(K)0,  and  has  given  an 
order  to  the  Westinghouse  Electric  & 
Manufacturing  Company  for  equipment 
fon  a  total  of  seven  primary  power 
substations  and  fourteen  auxiliary  sta¬ 
tions,  comprising  complete  supervisory 
control  and  switchboard  apparatus  of 
heavy  type.  It  is  proposed  to  construct 
a  group  of  24  such  substations.  The 
Westinghouse  organization  has  secured 
an  award  for  six  250-hp.  induction  mo¬ 
tors  for  Russian  account,  including  con¬ 
trollers  and  accessory  equipment. 

metropolitan  central  station  has 
placed  a  contract  with  a  New  York  man¬ 
ufacturer  for  transformers,  network 
switches  and  auxiliary  apparatus  to  an 
amount  of  $150,000.  An  Eastern  man¬ 
ufacturer  of  cable  has  received  an  award 
from  a  Pacific  Coast  city  for  a  quantity 
of  lead-covered  cable,  approximating 
$11,800.  A  Middle  West  maker  of 


prime  movers  w’ill  furnish  two  units, 
Diesel  engine  type,  for  a  municipal  in¬ 
stallation  in  Mississippi,  including  ex¬ 
citer,  switchboard  and  accessories,  total¬ 
ing  $65,000.  An  Eastern  producer  of 
engines  has  an  award  for  an  installation 
for  a  municipality  in  Kansas,  approxi¬ 
mating  $45,000.  One  of  the  most  im¬ 
portant  industrial  contracts  recently 
placed  has  been  given  by  the  Shell 
Chemical  Company,  a  subsidiary  of  the 
Shell  Petroleum  Company,  to  the  Elec¬ 
tric  Machinery  Manufacturing  Com¬ 
pany  for  an  installation  at  a  new  plant 
in  California,  including  two  10()-kw. 
motor-generator  sets,  a  24-panel  switch¬ 
board.  and  eleven  synchronous  motors, 
ranging  from  200  to  1,000  hp.  capacity. 

A  producer  of  switchboards  and 
switchboard  equipment  says  that  there  is 
improvement  in  buying  and  orders  have 
been  heavier  for  the  past  few  weeks 
than  at  any  time  this  year ;  the  first  si.x 
months  shows  a  decline  of  50  per  cent 
in  business  as  compared  with  1929  ac¬ 
count  for  the  same  months.  A  manu¬ 
facturer  of  industrial  motors  reports  a 
decline  in  commitments  for  the  past  30 
days,  but  says  that  incoming  inquiries 
indicate  reasonably  early  revival. 

CON.STRl'C’TION  PROJECTS 

Union  Carbide  &  Carlx)n  Company,  New 
York,  plans  industrial  oxygen  and  acetylene 
gas  plants  at  Chattanooga,  Tenn.,  to  cost 
over  $40(),(KM).  Bee  Line,  Inc.,  and  New 
York  Avenue  Holding  Company,  Jamaica, 
L.  I.,  will  build  a  motor  bus  garage  and 
terminal  to  cost  $1,500,000.  Public  Service 
Electric  &  Gas  Company.  New'ark,  N.  J., 
has  filed  plans  for  a  power  substation  at 
Paterson,  N.  J.,  to  cost  $1)0,000.  Jersey 
City,  N.  J.,  will  soon  take  bids  for  an 
addition  to  power  plant  on  Baldwin  Street, 
reported  to  cost  over  $100,000.  North 
Ward  Radio  Company,  Newark,  N.  J., 
plans  storage  and  distributing  plant  to  cost 
close  to  $85,000.  Sun  Oil  Company,  Phila¬ 
delphia,  Pa.,  plans  oil  storage  and  distribut¬ 
ing  terminal  at  South  Amboy,  N.  J.,  to  cost 
over  $100,000.  Republic  Service  Corpora¬ 
tion,  Coatesville,  Pa.,  plans  hydro-electric 
power  plant  on  Shenandoah  River,  near 
Overall,  \'a.,  to  cost  close  to  $1,000,000. 
National  Tube  Company,  Pittsburgh.  Pa., 
wdll  build  an  addition  to  steel  tube  mill  at 
Gary,  Ind.,  to  cost  close  to  $2,000,000. 
Hercules  Power  Company,  Wilmington, 
Del.,  has  acquired  property  hear  Port 
Huron,  Mich.,  and  contemplates  a  nitro¬ 


cellulose  plant  to  cost  over  $200,000.  Gen¬ 
eral  Purchasing  Officer,  Panama  Canal, 
Washington.  D.  C.,  wdll  receive  bids  until 
September  9  for  transformers,  oil  circuit 
breakers,  cable  wire,  etc.  (Panama  Sched¬ 
ule  2583.) 

❖ 

SOUTHWEST 

— Careful  buying  of  .stock  sizes  of 
all  apparatus  has  marked  the  past 
zveek.  Demand  has  been  steady  and 
there  have  been  several  fair-sized 
shipments  of  pole  line  materials. 
Some  of  the  pozver  companies  haz'e 
announced  that  they  are  to  begin 
important  additions  to  their  trans¬ 
mission  systems. 

An  order  amounting  to  $30,000  for  ar. 
oil  circuit  breaker  is  now  under  con 
struction,  A  lot  of  motors  for  a  cotton 
ginning  company  in  northeast  Arkan¬ 
sas  to  cost  $3,300  is  the  only  order  of 
any  size  reported. 

CONSTRUCTION  PROJECTS 

Shell  Petroleum  Company,  St.  Louis, 
Mo.,  will  build  a  gasoline  refining  plant 
near  Hobbs,  N.  M.,  to  cost  $750,000.  Altus, 
Okla.,  has  authorized  immediate  construc¬ 
tion  of  a  municipal  electric  light  and  jiower 
plant  to  cost  over  $75,000.  Phillips  Petro¬ 
leum  Company,  Bartlesville,  Okla.,  plans 
oil  plant  near  Hobbs,  X.  M.,  to  cost  over 
$400,000.  Mc.\llen.  Tex.,  contemplates  a 
municipal  electric  light  and  ])ower  nlant. 
Kimball  Milling  Company,  Fort  Worth, 
Tex.,  plans  grain  mill  to  cost  close  to 
$100,000.  New  Orleans  Public  .Service, 
Inc.,  New  Orleans,  La.,  plans  mechanical 
shops  to  cost  about  $70,00^ 


NEW  ENGLAND 

— Little  .activity  duri.vi;  the  bast 
WEEK  is  reported  by  manufacturers 
in  this  district.  Xegotiations  are 
lagging  and  inquiries  are  dropping 
off.  Sales  recorded  consist  of 
scheduled  materials  and  pozver 
equipment  in  small  lots.  Small 
motor  sales  are  fair,  but  behind  the 
z'olume  reported  for  this  month  last 
year.  Control  apparatus  sales  are 
correspondingly  slack.  Orders  for 
heaz'y  equipment  are  at  a  standstill. 

Central  .station  supplies  are  spotty  and 
confined  to  single  orders  for  trans¬ 
formers  for  distribution  line  e.\tension> 
and  pole  line  materials  in  small  lot-'. 
The  curtailment  of  machine  tool  and 
metal  working  plants  has  reflected  a 
slowing  up  in  interest  in  electric  heating 
furnaces.  On  the  other  hand,  one  man¬ 
ufacturer  reports  a  fair  volume  of  in- 
(|uiries  and  information  in  preparation 
for  the  resumption  of  plant  activity. 

Interest  in  outside  illumination  proj 
ects  is  maintained  and  lighting  unit- 
continue  to  be  the  strong  feature  in  spe 
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cial  equipment.  Merchandising  reports 
show  a  decline  in  sales  volume.  A 
number  of  large  wiring  contracts  for 
schools  and  hospitals  were  recently  bid 
in.  A  sharp  decline  in  new  house  meter 
installations  in  this  district  is  reported 
for  the  half  year. 

CONSTRUCTION  PROJKCTS 

Cambridge  Industrial  Trust  Company, 
Cambridge,  Mass.,  has  filed  plans  for  a 
power  plant  to  cost  about  $40,000.  Taun¬ 
ton,  Mass.,  has  taken  out  a  permit  to  build 
a  power  substation  to  cost  about  $50,000. 
F.  S.  Webster  Company,  Cambridge,  Mass., 
has  filed  plans  for  an  addition  to  type¬ 
writer  supply  manufacturing  plant  to  cost 
over  $100,000.  Howard  Company,  New 
Haven,  Conn.,  contemplates  a  brick  manu¬ 
facturing  works  to  cost  over  $125,000. 
United  Airports  of  Connecticut,  Inc.,  Hart¬ 
ford,  Conn.,  plans  installation  of  lighting 
system  at  proposed  airport,  entire  project 
to  cost  over  $%,000. 


SOUTHEAST 

— There  seems  to  be  no  perceptible 
CHANGE  in  general  business  condi¬ 
tions  throughout  the  Southeastern 
territory,  but  sales  volume  continues 
at  about  the  same  level. 

A  Florida  paper  mill  plaeed  an  order 
for  switchboard  material  during  the 
week,  an  electric  utility  in  Tennessee 
placed  an  order  for  insulators  to  the 
amount  of  $8,000,  one  Southern  mu¬ 
nicipality  ordered  street  lighting  equip¬ 
ment  to  the  amount  of  $5,000,  and  a 
Southeastern  distributor  received  orders 
during  the  weeks  as  follows :  Motors, 
$1,500;  burglar  alarm  system  for  mu¬ 
nicipality,  $2,000;  wiring  for  new  build¬ 
ing  in  Atlanta,  $1,000.  One  Southern 
cotton  mill  has  announced  plans  for  re¬ 
vamping  machinery  layout  with  the  con¬ 
sequent  purchase  of  additional  electric 
machinery  and  a  Southeastern  utility 
placed  an  order  during  the  week  for 
twenty  high-tension  transformers,  ag¬ 
gregating  5,750  kva.,  and  in  addition 
placed  miscellaneous  orders  as  follows : 
Insulators,  $10,000;  pole  line  hardware. 
$7,000;  crossarms,  $2,000;  distribution 
transformers,  $4,500;  switchboard  in¬ 
struments,  $2,100;  metering  equipment. 
$2,450,  and  miscellaneous  equipment. 
$2,450. 

CONSTRUCTION  PROJECTS 

Virginia  Electric  &  Power  Company, 
Kichmond,  Va.,  plans  extensions  in  trans¬ 
mission  lines  in  vicinity  of  Hopewell,  Va., 
about  30  miles.  Muddleston  Mahogany 
Company,  Norfolk,  Va.,  is  reported  plan¬ 
ning  mill  to  cost  about  $100,000.  .Appa¬ 
lachian  Electric  Pow'er  Company,  Bluefield, 
W.  Va.,  plans  double-circuit  transmission 
line  in  vicinity  of  Belle,  W.  Va.,  reported 
to  cost  over  $75,000.  Mountain  Power 
Company,  Chattanooga,  Tenn.,  plans  hy- 
dr  >-electric  power  plant  on  Tellicoe  River 
to  cost  over  $700,000.  Fort  Myers.  Fla., 
contemplates  a  municipal  electric  light  and 
P'  ver  plant. 


PACIFIC  COAST 

— It  is  noticeable  how  one  line  or 
one  class  of  trade  is  carrying  the 
burden  of  business.  For  e.r ample, 
show  window  and  sport  lighting 
installations  are  providing  the  bulk 
of  the  zviring  jobs  and  machinery 
firms  report  that  their  orders  come 
chiefly  from  power  companies  de¬ 
spite  a  state-unde  stock-taking  and 
reallocation  of  nrachinery. 

— Competition  has  been  intensi¬ 
fied  because  contractors  have  cut 
their  crews  to  a  skeleton  organisa¬ 
tion  and  many  ex-employees  are 
rustling  jobs  for  themselves.  En¬ 
couraging  features  are  bumper 
crops  and  healthy  credit  conditions ; 
collections  are  still  running  close  to 
40  days. 

Power  apparatus  orders  include  $15,- 
000  pumping  motors  for  Los  Angeles, 
two  General  Electric  90-hp.  mechanical 
drive  turbines  valued  at  $4,000,  gen¬ 
erator  repair  parts  for  an  East  Bay 
utility  valued  at  $12,000  and  metal-clad 
General  Electric  switching  equipment 
for  station  G.  San  Francisco.  Small  mo¬ 
tors  and  industrial  equipment  are  very 
.slow,  although  the  Pittsburg  plant  of 
the  Shell  Oil  Company  will  require  ten 
motors,  sizes  600  to  1,000  hp. ;  two 
100-kva.  motor-generator  sets  and  a 
24-panel  switchboard.  Projected  indus¬ 
trial  plants  include  a  $500,000  filter 
plant  for  Fruitvale,  a  $1,0(K),000  under¬ 
wear  factory  for  Los  Angeles  and  a 
$700,000  drug  warehouse  for  southern 
territory.  August  elections  include 
many  large  bond  issues,  such  as  an 
$85,000,000  proposal  for  city  of  San 
Francisco  to  take  over  private  power 
systems,  a  $31,000,000  similar  proposal 
for  Los  Angeles  and  a  $4,000,000  bond 
.issue  to  enlarge  and  properly  light  Mills 
flying  field  near  San  Francisco. 

Although  sales  of  motors,  apparatus, 
poles  and  pole  line  hardware  are  light, 
indications  point  ,to  marked  improve¬ 
ment  within  not  less  than  60  days.  Sales 
last  week  reported*  at  minimum,  but 
numerous  .inquiries  were  received.  Port¬ 
land  Canal  Power  Company,  of  which 
W.  T.  Batcheller,  Dexter  Horton  Build¬ 
ing,  Seattle,  is  president,  plans  a  $3.(XK).- 
000  hydro-electric  project  at  Hyder, 
Alaska,  developing  20,000  hp.  ultimately. 
City  Council  at  Hood  River,  Ore.,  has 
approved  plans  and  specifications  for 
a  $53,000  municipal  hydro-electric  plant 
voted  by  citizens.  Plans  are  being  com¬ 
pleted  for  a  $5,0(K)  light  plant  at  Taho- 
lah  Indian  reservation  by  the  Indian 
agency,  near  Hoquiam,  Wash.,  and  the 
Meier  &  Frank  department  store  in 
Portland  seeks  bids  for  a  power  plant. 

CONSTRUCTION  PROJECTS 

Consolidated  Steel  CorjKiration,  Los  .An¬ 
geles,  Calif.,  has  plans  for  iron  and  steel 
plant  at  Maywood,  consisting  of  ten  build¬ 


ings  and  power  plant,  to  cost  $1,000,000. 
Santa  Fe  Railway  Company,  Los  Angeles, 
Calif.,  plans  shops  and  terminal  at  San 
Diego,  Calif.,  to  cost  over  $400,000.  San 
Francisco,  Los  Angeles,  Whittier  and  Oak¬ 
land,  Calif.,  plan  ornamental  lighting  sys¬ 
tems.  California-Oregon  Power  Company, 
Medford,  Ore.,  plans  hydro-electric  power 
project  on  North  Umpqua  and  Clearwater 
Rivers  to  cost  more  than  $15,000,000.  Bu¬ 
reau  of  Supplies  and  .Accounts,  Navy  De¬ 
partment,  Washington,  I).  C.,  will  receive 
bids  until  September  9  for  two  generating 
units,  oil  engine  driven  ( Schedule  3963 ) . 
Montana  Power  Company,  Butte,  Mont., 
plans  power  substation  at  Livingston, 
Mont.,  to  cost  $75,000.  R.  D.  Webb.  Lake 
City,  Colo.,  and  associates  plan  hydro¬ 
electric  power  plant  on  Gunnison  River  to 
cost  $400,000,  and  have  applied  for  permis¬ 
sion.  Arizona  Imperial  NIines  Company, 
Fort  Huachuca,  Ariz.,  plan  power  plant 
and  flotation  plant  to  cost  over  $175,000. 

❖ 

MIDDLE  WEST 

— While  definite  signs  of  improv¬ 
ing  business  in  the  Middle  IFest 
section  are  rather  obscure,  the' con¬ 
sensus  of  opinion  seems  to  be  that 
general  business  is  slightly  better 
and  is  definitely  expected  to  pick  up 
next  month. 

Transportation  companies  have  started 
some  of  their  contemplated  extension 
work,  while  an  application  has  been 
filed  by  the  elevated  railroads  of  Chi¬ 
cago  with  the  utility  commission  to 
allow  a  bond  issue  of  $6,500,000  for  im¬ 
mediate  construction  work.  The  major 
activities,  steel,  railroad,  automotive  and 
electrical  industries,  are  maintaining 
their  positions,  while  indu.strial  activity 
has  increa.sed  slightly.  The  various 
utility  companies  are  preceeding  con¬ 
servatively  and  a  substantial  fall  pro¬ 
gram  is  contemplated.  Some  of  the 
interesting  items  placed  this  week  in¬ 
clude  a  contract  for  heating  and  ven¬ 
tilating  equipment  to  cost  $87,500  and 
several  construction  orders. 

CONSTRUCTION  PROJECTS 

Cooper’s,  Inc.,  .Kenosha,  Wis.,  plans  knit¬ 
ting  mill  at  Los  .Angeles,  Calif.,  to  cost 
over  $1,000,000.  Standard  Oil  Company  of 
Indiana,  Chicago,  Ill.,  plans  oil  refinery  at 
Casper,  Wyo.,  to  cost  over  $1,000,000. 
Waukegan,  Ill.,  plans  installation  of  orna¬ 
mental  lighting  system.  Servel  Corpora¬ 
tion,  Evansville,  Ind.,  will  carry  out  an 
expansion  program  at  refrigerator  manufac¬ 
turing  plant  to  cost  over  $250,000.  Rich¬ 
mond,  Ind.,  plans  addition  to  municipal 
electric  light  and  power  plant.  Michigan 
L’nited  Light  &  Power  Company.  Luding- 
ton,  Mich.,  plans  power  plant  near  Trav¬ 
erse  City,  Mich.,  to  cost  over  $300,000. 
Metal  Process  Corporation,  Detroit,  Mich., 
has  plans  for  a  plant  to  cost  about  $200,- 
(MX).  Grand  Haven.  Mich.,  will  make  ex¬ 
tensions  and  improvements  in  municipal 
power  plant  to  cost  $238,000.  Board  of 
VVater  Commissioners,  Detroit.  Mich.,  will 
take  bids  for  a  generating  station  to  cost 
about  $200,000.  Iowa  Public  Service  Com¬ 
pany.  Fort  Dodge,  Iowa,  plans  transmis¬ 
sion  line  from  Cherokee  to  Aurelia,  Iowa. 


ci  tgust  30,  2P3I?— ELECTRICAL  WORLD 


415 


New  Equipment  Available 


Neon  Tube  Markers 
Insure  Protection 

Neon  tube  airplane  guide  and 
obstruction  markers  composed  of  six 
U-shaped  Neon  tubes  are  announced  by 
the  Westin^house  Electric  &  Manu¬ 
facturing  Company,  East  Pittsburgh. 
These  markers  are  effective  and  dis¬ 
tinctive,  according  to  the  manufacturer. 
The  tubes  are  connected  in  series,  but 


in  event  any  one  of  them  becomes  defec¬ 
tive  it  is  eliminated  from  the  circuit  by 
an  automatic  cutout.  The  marker  will 
remain  in  service  as  long  as  one  active 
tube  is  left,  and  the  possibility  of  all  of 
them  burning  out  is  far  remote.  This 
provides  a  reliable  protection  for 
aviators. 

A  transformer  mounted  under  the 
hood  adapts  the  markers  to  use  on  low- 
voltage  lines,  the  one  shown  in  the  illus¬ 
tration  being  for  110-220  volts.  When 
used  for  marking  transmission  towers, 
or  any  other  structure  where  high  volt¬ 
ages  are  available,  the  marker  may  be 
connected  directly  across  the  line. 


▼ 

Electric  Automatic 
and  Remote  Control 

Automatic  and  remote  control  of  in¬ 
dustrial  machines,  where  speed  regula¬ 
tion  of  individual  machines  or  syn¬ 
chronization  of  two  or  more  machines 
is  desired,  may  be  obtained  by  the  use 
of  the  control  equipment  placed  on  the 
market  by  the  Reeves  Pulley  Company, 
Columbus,  Ind.  By  means  of  this  ma¬ 
chine  speeds  may  be  infinitely  regulated 
over  a  predetermined  range  between  fast 
and  slow,  according  to  the  manufac¬ 
turer. 

The  electric  automatic  control  com¬ 
prises  a  fractional-horsepower  motor,  a 
train  of  reduction  gears  connecting  the 
motor  shaft  to  the  shifting  screw  of  the 
transmission,  a  safety  slip  clutch  which 
allows  the  large  gear  to  slip  in  case 
the  shifting  screw  locks  or  in  event  of 
sudden  overload,  a  solenoid  brake,  which 


is  thrown  on  when  the  required  speed 
is  obtained,  and  a  two-way  mercury 
switch  for  running  the  reversible  motor 
in  either  direction.  The  remote  control 
differs  from  the  automatic  control  only 
in  the  operating  switch, 

V 

Tinned  Splicing  Sleeves  of  Pure 
Copper  have  recently  been  placed  on 
the  market  by  the  H,  B.  Sherman  Man¬ 
ufacturing  Company,  Battle  -  Creek, 
Mich,  This  product,  known  as  the 
Sherman  sleeve,  is  carefully  made  to 
conform  with  specifications  prepared  by 
the  N.E.L.A.,  according  to  the  manu¬ 
facturer.  It  claims  ample  strength  and 
freedom  from  overheating. 

V 

Self-Insulated 

Expulsion  Fuses 

Expulsion  fuses  for  7.5-kv.  to  37-kv. 
service,  which  depart  distinctly  in  design 
from  the  older  types,  are  announced 
by  the  Champion  Switch  Company, 
Kenova,  W.  Va. 

The  new  design  lies  in  the  carrying 
of  the  fuse  tube  proper  in  a  wet-process 


corrugated  bushing  mounted  on  a  mal¬ 
leable  iron  clamp,  an  arrangement  which 
eliminates  the  usual  supporting  insula¬ 
tors.  The  fuse  tube  projects  beyond  the 
porcelain  bushing,  affording  a  long  air 
gap  after  the  fuse  blows.  The  upper 
end  of  the  tube  carries  a  cap  which  may 
easily  be  removed  for  inserting  a  new 
fuse  wire. 


Portable  Equipment 
for  Electric  Brazing 

Brazing  by  heat  generated  by  the 
flow  of  current  through  carbon  blocks 
is  accomplished  by  a  new  line  of  electric 
brazing  equipment  announced  by  the 
General  Electric  Company,  Schenectady. 

The  equipment  consists  of  a  trans¬ 
former,  foot  switch  and  tongs  for  hold¬ 
ing  the  carbon  blocks  and  the  work. 
The  sizes  of  the  various  parts  depend 
upon  the  size  of  the  work  to  lie  handled 
and  the  length  of  the  joints  to  be  made. 
A  typical  set  of  the  equipment  uses  a 
5-kva.  45-lb.  transformer  with  a  220- 


volt  primary  and  an  8-volt  secondary. 
A  10-kva.  transformer  for  heavier  duty 
weighs  95  lb.  and  has  the  same  primary 
with  8-,  10-  and  12-volt  taps  on  the 
secondary. 

The  method  and  equipment  for  elec¬ 
tric  brazing  are  simple  and  inexpensive, 
according  to  the  manufacturer.  This 
type  of  brazing  is  said  to  offer  a  saving 
of  time  and  joints  of  higher  conductiv¬ 
ity,  mechanical  strength  and  durability 
as  compared  to  soldering. 


T 

Two-Pole  Starters 
with  Overload  Relays 

Two-pole  altern.vting-  and  direct- 
current  starters  with  overload  rekiys 
for  starting  small  motors  are  announced 
by  the  Industrial  Controller  Division  of 
the  Square  D  Company,  Milwaukee, 
Wis.  These  starters  have  silver  contact 
points,  floating  contactor  armature,  and 
two-pole,  double-break  contacts.  The 
overload  relay  is  of  the  thermal  time 
limit  type  with  external  reset  button  in 
the  cover.  Low-voltage  release  is  pro¬ 
vided  with  two-wire  control  and  low- 
voltage  protection  is  provided  with 
three-wire  control. 

The  starters  are  designated  as  cla'S 
8531  a.c.  two  pole  and  class  8731  d.c. 
two  pole.  They  are  made  in  type  B-1 
for  two-  or  three-wire  control  and  type 
C-1  for  two-wire  control  with  a  threo- 
point  switch  for  manual,  off  and  autfi- 
matic  operation. 
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